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INTRODUCTION 


Dissertation Abstracts provides abstracts of dissertations by recipients of doctoral 
degrees from graduate schools cooperating with University Microfilms, Inc. in the pub- 
lication of complete dissertation texts on microfilm, on Microcards, or as microprint. 
Included with each abstract is an indication of the number of pages in the original type- 
script and the Library of Congress card number. In some instances Dissertation Ab- 
stracts will be found to be an adequate substitute for the published dissertations. 
Where it is not, complete copies are available. An author index to Dissertation Ab- 
stracts is furnished annually. 


The Index to American Doctoral Dissertations is a complete indexed listing by title 
of dissertations by all United States and Canadian students who were granted doctoral 
degrees during the previous academic year. It is arranged by degree-granting institu- 
tions under appropriate subject headings. An alphabetical author index is included. 
Please write to University Microfilms for further details. 


COMPLETE DISSERTATIONS 


Positive 35 mm. microfilm copies of the complete dissertations to which the abstracts 
refer are available at 1; cents per page. The minimum charge is $2.50 per dissertation. 


University Microfilms also offers‘enlarged xerographic prints on book paper from its 
microfilm holdings, of all doctoral dissertations from graduate schools participating in 
the publication of dissertations on microfilm. 


The rate is 45 cents per page including binding, with a minimum charge of $3.00 for 
each dissertation. The size of the pages furnished is approximately 52 x 82 inches. 
Pages are bound in soft paper covers. This added service makes dissertations generally 
available in printed form at prices very close to current book prices. 


Since the Xerox processor enlarges directly from the microfilm, it is a continuous 
process and for this reason selected pages will be furnished as photographic enlarge- 
ments at 20 cents per page for the same page size. Only complete dissertations will be 
furnished as xerographic prints. 


Prices for microfilm and bound xerographic copies appear at the end of each abstract. 
Please order either xerographic or microfilm copies by order number. This is usually 
the Library of Congress number which appears directly under the abstract title. 











Back Issues 


Libraries wishing to complete their files of 
DISSERTATION ABSTRACTS (MICROFILM 
ABSTRACTS prior to Volume XII) may pur- 
chase the following issues, of which we 
have a small supply, at the standard price 
of $2.00 each issue. 


Vol. Issue Vol. Issue 
XII 1-6 incl. XV 1 
XIII 1 3 
6 9 
Index XVI 8 
XIV 1 XVII 3 
12 10 
11 


XIX 5-9 incl. 


A microfilm of Volumes 1-18 can also be 
supplied at the following prices: 


Volumes Price 
I-V (complete) $10.00 
VI-X (complete) 30.00 
XI-XIII (ea. vol.) 12.00 
XIV-XVII (ea. vol.) 20.00 
XVIII 10.00 
XIX 20.00 
XX 20.00 


Xerographic reprints of the Index to Amer- 
ican Doctoral Dissertations, paper bound, 
can be supplied at $12.00 each volume. 


Vol. XVI (13) July 1955-June 1956 
XVII (13) July 1956-June 1957 
XVIII (7) July 1957-June 1958 











DISSERTATION ABSTRACTS is published monthly by University Microfilms, 
Inc., 313 North First Street, Ann Arbor, Michigan. Subscription rates are: 
a. Dissertation Abstracts alone for 12 issues without annual index: $20.00 in 
the United States; $22.00 foreign; b. a combined subscription to Dissertation 
Abstracts with the 13th index number, paper bound as the other issues: 
$27.00 in the United States; $29.50 foreign; c. the Index to American Doc- 
toral Dissertations alone, bound in hard covers: $8.00 in the United States; 
$9.00 foreign. 
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AGRICULTURE, GENERAL 


A STATISTICAL STUDY OF PARATHION 
AND DDT RESIDUES ON APPLES 


(L. C. Card No. Mic 60-1891) 


Richard Jay Daum, Ph.D. 
Cornell University, 1960 


This study was undertaken to evaluate some of the 
sources of variation contributing to the variability of 
parathion and DDT residues on apples, and naturally 
divided itself into two parts - the Field and the Laboratory. 


Field: 

The purpose of the Field Phase was to determine 
(a) the efficiency of stripping parathion and DDT residues 
from apple fruit and leaf samples, (b) the relationship 
between parathion and DDT residues on leaf and fruit 
surfaces, and (c) the sample size necessary to detect a 
given difference. 

The nine possible combinations of three ratios of 
benzene to surface area (ml:cm”) and three tumbling times 
(at 59 r.p.m.) were used to evaluate the efficiency of 
stripping parathion and DDT residues from fruit and leaf 
samples. The parathion and DDT were formulated on the 
same base and were applied to McIntosh apple trees in an 
insect control program. 

The use of 1 ml. of benzene to each 2.51 cm’ of surface 
area stripped significantly more parathion from the fruit 
than did ratios of 1:5.11 and/or 1:10.91. All ratios were 
equally efficient in stripping DDT residues from fruit 
samples. Tumbling for 10, 15, or 20 minutes gave equally 
good results for both insecticides. 

All ratios (1:7.75, 1:5.17 and 1:3.88) were equally effi- 
cient in stripping parathion residues from leaf samples. 
The 1:3.88 ratio gave significantly more DDT residues 
than did ratios of 1:5.17 and/or 1:7.75. Tumbling for 
20 minutes was more efficient in stripping weathered 
parathion residues than was tumbling for 10 or 15 minutes, 
whereas all tumbling times were equally efficient im- 
mediately after application. All tumbling times were 
equally efficient in stripping DDT residues from leaf 
samples. 

The possibility of absorption of parathion and DDT by 
the fruit and leaves was discussed in light of published 
accounts of other workers and was not discounted. 

Approximately 75 and 90% of the total variance of 
parathion fruit and leaf residues, respectively, were due 
to the variation within a tree. The intratree and intertree 
variances of DDT fruit and leaf residues were approxi- 
mately equal. 

Correlation coefficients between parathion and DDT 
residues on fruit and leaf surfaces were smaller than 
expected, but highly significant, except the correlation 
between fruit and leaf residues of parathion, which was 
not significant. A complete lack of correlation between 
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the surface area of the apple sample and the micrograms 
of DDT thereon was recorded. 

About 312 and 180 apples were found necessary to 
detect a difference of 10% of the mean at 19:1 odds for 
parathion and DDT fruit residues, respectively, whereas 
2,185 and 1,799 leaf disks were required to detect the 
same difference. The number of samples required to 
detect smaller differences at odds of 99:1 were propor- 
tionally larger. 


Laboratory: 








The purpose of the Laboratory Phase was to determine 
(a) the variation of residue determinations made on dif- 
ferent days and weeks, (b) the accuracy and precision of 
two technicians, and (c) the influence of fruit extracts and 
the constituents in a wettable powder formulation on the 
accuracy and precision of colorimetric determinations of 
parathion and DDT residues. 

The variation of determinations made on different days 
or weeks was unimportant in relation to other sources of 
variation in the colorimetric determinations of parathion 
and DDT residues. The data indicated that neither insecti- 
cide decomposed during storage (4 weeks) in the presence 
of fruit extracts. 

Apple fruit extracts obtained in normal stripping pro- 
cedures seriously affected the accuracy of determining 
parathion but not DDT residues. The addition of apple 
fruit extracts resulted in a very slight, but nonsignificant, 
increase in the recoveries of DDT and a highly significant 
decrease in the recoveries of parathion residues. 

The Schechter-Haller method for determining DDT 
residues was nearly twice as precise as the Averell- 
Norris method for determining parathion residues. 

Approximately 14% of the total variance of parathion 
field samples was due to analytical determinations, as 
compared with 4% for DDT. It is suggested that, for 
critical work, at least two parathion determinations should 
be made on each sample. 

Microfilm $2.50; Xerox $8.40. 184 pages. 


SAMPLING ALFALFA FOR THE 
DETERMINATION OF INSECTICIDE RESIDUES 


(L. C. Card No. Mic 60-1893) 


Ellis Wright Huddleston, Ph.D. 
Cornell University, 1960 


Various aspects of the problems of sampling alfalfa 
for the determination of insecticide residues were inves- 
tigated to develop a statistically sound experimental 
design and sampling technique. The study was divided 
into 3 phases: (1) random sampling, (2) stratified- 
systematic-random sampling, and (3) optimum allocation 
of experimental material. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 
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In the random sampling study, 3 plots, each 20 by 50 
feet, were treated with 2 pounds of methoxychlor by a 
low-pressure, low-gallonage, weed sprayer. Forty-two 
individual one square foot samples of alfalfa foliage were 
taken in a completely random manner from each plot. The 
results of the chemical analyses were randomly combined 
to form samples of 2, 3, 6, 7, 14, and 21 square feet. Sta- 
tistical analysis of the data indicated a great reduction in 
variation as the number of samples were increased from 
2 to 7 per plot, while a further increase in number of 
samples to 14 per plot gave a much smaller decrease in 
the error rate. An additional increase in sample number 
to 21 samples per plot gave a still smaller decrease in 
variation. 

Based on the previous work, a sampling scheme was 
devised which incorporated the advantages of stratified, 
systematic, and random sampling. In this scheme, the 
width of the whole plot was cut longitudinally into 3 sub- 
plots, and subsampling areas in each plot were chosen 
systematically. The final, exact location of the subsample 
was determined at random from across the subplot at the 
systematically chosen line. The optimum plot size and 
sampling rate for this scheme were determined by using 
4 replicates of 6 methoxychlor treated plots 20 feet wide 
and 20, 40, 60, and 80 feet long, with 5, 10, 15, and 20 
subsamples being taken to form a 500 gram composite 
Sample for each rate from each plot size. Increasing the 
number of subsamples from 5 to 20 decreased the varia- 
tion between samples by approximately two-thirds. Al- 
though the decrease in variation was less for each incre- 
ment of increase in sampling rate, taking additional 
subsamples involved so little time and cost that 20 sub- 
samples per plot appeared to be the optimum number. 
Little or no difference was found between the 4 different 
plot sizes investigated. Since the 20 by 40 foot size 
appeared to be somewhat less variable and also was well 
suited for use, this size was chosen for further experi- 
ments. 

Experiments at 3 widely separated locations in New 
York were used to determine the optimum allocation of 
experimental material. At each location, a randomized 
complete block design of 4 replicates of 6 plots 20 by 40 
feet in size was sprayed with one pound of methoxychlor 
per acre. 

Analyses, extractions, samples, plots, and replicates 
were investigated using variance component analysis 
techniques to determine the variance associated with each 
experimental unit at 0, 7, and 14 days after application. 
By minimizing the cost-variance function, it was found that 
no more than one smaller unit should be taken from the 
immediately larger unit. At least 2 replicates must be 
used at each location of a multiple location experiment in 
order to evaluate the interactions. The number of loca- 
tions or number of replicates for one location experiments 
will depend upon the precision desired in determining 
residue values. Microfilm $2.50; Xerox $4.60. 86 pages. 





THE EFFECTS OF URBANIZATION 
ON AGRICULTURAL LAND USE 
IN LOWER MICHIGAN 


(L. C. Card No. Mic 60-1705) 


Clarence W. Jensen, Ph.D. 
Michigan State University, 1958 


Agriculture in Lower Mighican, as elsewhere, has been 
releasing a great many acres of land to urban and other 
non-agricultural uses of land at varying rates since urban 
areas first began developing. The most recent upsurge in 
the outward expansion of the urban population began during 
the war-time years of the 1940’s. During this period, the 
state of Michigan experienced a large influx of migrants 
to its war, and other, industries. 

Fringe area studies completed during the last ten to 
fifteen years have noted the trend of urban people toward 
the suburbs and rural area residences. Such movements 
have brought many problems to a large number of areas, 
many of which were ill-equipped to handle them. 

This treatise has attempted to indicate what some of 
the effects of such population movements might be upon 
the agricultural sector of the economy. The area of study 
is limited to the lower 38 counties in the state of Michigan. 
It is here that the majority of the urbanizing of large land 
areas has taken place, and here that the effects of urbani- 
zation would be most strongly felt. 

An inventory of land uses in the study area discloses 
a very substantial acreage of land that has moved into 
urban and urban-related uses. Since 1940, urban and 
related land acreages in the major city areas of the study 
area have increased by more than 385,000 acres. Urban 
land acres amount to slightly more than one-half of the 
total in non-agricultural uses of land. = 

Other land uses, public in nature, are becoming 
increasingly important in the acreages required to meet 
the needs of an expanding urban population. Such land 
uses as highways and roads, parks, recreation areas, and 
Metropolitan Authority parks are expanding rapidly as the 
population becomes more demanding of services for 
transportation and recreation facilities. 

When townships are arrayed in concentric rings around 
the central cities, the effect of urbanization upon agricul- 
ture is quite evident. Farms nearer the city are fewer 


‘and smaller, and generally have a larger proportion of 


their cropland left idle. 

Statistical regression tests relating rural non-farm 
population to the pattern of land use by county also indi- 
cate non-farm population effects upon farms in the area. 
When counties are arrayed according to their percentage 
of rural non-farm population, considerable impact upon 
agricultural land use is noted. Especially significant is 
the large increase in extremely small farms, in the num- 
ber of part-time farms, and in the amount of farmland 
that is rented out as the rural non-farm population per- 
centage increases. 

No effect of urbanization was noted upon the intensity 
of grazing, where the measure of this was the per cent of 
the total farm pastured, and animal units per acre of 
pasture. Neither was there any significance in the rela- 
tionship between rural non-farm population and the pro- 
portion of cropland devoted to grain crops, hay and 
legumes, or other crops. 

Microfilm $2.75; Xerox $9.45. 209 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 
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SOIL-PLANT WATER AND ITS MOVEMENT 
AS DETERMINED BY HEAVY WATER ANALYSIS 


(L. C. Card No. Mic 60-1826) 


Raymond John Kunze, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Don Kirkham 


Studies in water movement for soils and plants were 
conducted utilizing deuterium in the form of DOH as a 
tracer. One of the objectives of this work was to deter- 
mine with what sensitivity deuterium couid be measured 
with a Consolidated Electrodynamics Corporation 21-620 
mass spectrometer. A second objective was to test the 
feasibility of a plant split-root technique used in conjunc- 
tion with tagged soil water, in studying the water-uptake 
by plant roots when roots are exposed to two different 
environments simultaneously. The third objective was to 
measure the magnitude of the self-diffusion coefficients 
associated with soil moisture. 

The tagged water samples were broken down under 
vacuum into hydrogen isotope gases and calcium hydroxide. 
The gas samples after being forced through a liquid- 
nitrogen cold-trap, to remove the water vapor, were ready 
to be analyzed. With the technique developed for this 
instrument it was possible to measure the D concentration 
with a precision of + 0.0005% for solutions containing 
0.0150 mole % Dand + 0.0030% for solutions containing 
0.300 mole % D. 

The isotopic enrichment effect in plant leaves due to 
differences in vapor pressure of DOH and HOH was 
studied. Two enrichment equations, one for a water 
system at constant volume and one for a water system 
at decreasing volume, were derived and verified experi- 
mentally. The enrichment equations are helpful in under- 
standing the movement of the vaporized water molecules, 
and the equations are therefore pertinent in studying 
evaporation. 

Experiments, using oat plants with split-roots an 
tagged water, showed that valuable information on water 
utilization by plants can be obtained by split-root tagged 
water technique. In a preliminary study of water uptake 
by oat plants growing on two solution cultures simultane- 
ously, it was found that 7% more water was absorbed from 
a solution culture of 0.004 molar concentration than from 
a solution of 0.016 molar concentration. 

Self-diffusion is defined as the movement of substance 
into itself. A mathematical equation was derived and 
tested experimentally for use in calculating self-diffusion 
coefficients. A number of soil moisture self-diffusion 
experiments were conducted with Colo clay loam soil and 
28-micron diameter glass beads as test materials. Al- 
though large differences were found in the self-diffusion 
coefficients of these two materials when run at different 
moisture contents, the basis for these differences could 
not be rigorously established when considering the physi- 
cal properties of the materials. There are indications 
that with this measurement the potential evaporative 
losses of soils at different moisture contents may be 
estimated. Since self-diffusion is largely a micro- 
process of the response of water molecules to their soil 
environment, the study of self-diffusion helps to elucidate 
aspects of liquid and vapor movement of water in soil. 

Microfilm $2.50; Xerox $5.80. 118 pages. 








EFFECTS OF SHIFTING CULTIVATION 
ON NATURAL SOIL CONSTITUENTS 
IN CENTRAL AMERICA 


(L. C. Card No. Mic 60-1908) 


Hugh Popenoe, Ph.D. 
The University of Florida, 1960 


An investigation of basic soil properties and their in- 
terrelationships with shifting cultivation under a wide 
range of ecological variables (elevation, rainfall, geology, 
soils, topography), was undertaken on mountain slopes 
bordering the Polochic Valley in Guatemala. 

The study reveals certain anomalies in our concepts 
of shifting cultivation in relation to soil properties. For 
example, the low bulk densities, high organic matter con- 
tents, high exchange capacities, and high potassium 
contents have not generally been associated with areas 
of shifting cultivation. Dominant clay mineral types are 
three-layered with some interstratification. 

Soil changes accompanying removal of forest by felling 
and burning are most evident in decreased nitrogen and 
organic matter contents and exchange capacities. How- 
ever, nitrogen and organic matter are very high and the 
slight reduction probably does not affect plant growth. 
Revegetation of abandoned clearings by young second 
growth restores nitrogen and organic matter lost during 
destruction of the original forest. 

Exchangeable cations (excluding hydrogen) and pH are 
somewhat increased by the clearing and burning opera- 
tions, but this beneficial effect is short-lived due to 
leaching and erosion. Bulk density values are increased 
when forest is removed, but all the values are exception- 
ally low and definitely do not limit crop production. 
Erosion is very slight on the steep lands of the Polochic 
Valley, probably due to excellent soil physical conditions. 
The effect of young second growth in most places has been 
to slightly restore original forest conditions, though phos- 
phorus contents decline. 

Soil fertility may limit continuous agricultural produc- 
tion of many Polochic Valley fields under shifting cultiva- 
tion. Most sites (except Matanzas 1) appear to have at 
least one plant nutrient in short supply. The concentra- 
tions of exchangeable bases in Polochic Valley soils are 
highly variable -- nutrients low in one site may be high 
in another. Cleared fields are generally more fertile than 
soils under forest, but continued crop production without 
fertilizers would soon deplete the temporary supply of 
nutrients released by burning. 

This study has revealed certain fundamental relation- 
ships of Polochic Valley soils, despite the wide variability 
of ecological conditions: 


1. Cation exchange capacity is directly related to 
organic matter. 


2. pH is directly related to exchangeable calcium and 
inversely related to exchangeable aluminum. 


3. Exchangeable aluminum is inversely related to 
exchangeable calcium. 


4. There is no obvious relation between either ex- 
change capacity or organic matter and any or all 
of the exchangeable nutrient cations. 


These relationships are quite evident and exist despite 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 






4474 AGRIC ULT URE 





the fact that soils vary widely in pH, exchange capacity, 
organic matter, nutrients and clay minerals. 

Shifting cultivation appears to be a very conservative 
agricultural practice in the Polochic Valley, where the 
forests now have no great commercial value. These lands 
produce a limited amount of crops with no apparent perma- 
nent injury to the soils. However, shifting cultivation 
lands in the Polochic Valley are now saturated and further 
increasing population pressures will probably result in 
impoverishment of soil fertility and increased damage by 
erosion. Basic data obtained in this investigation may be 
used to select the best aspects of present management 
practices for assimilation into more productive agricul- 
tural systems to support a growing population. 

Microfilm $2.50; Xerox $7.60. 165 pages. 


THE ROLE OF PUBLIC OPINION IN A 
DYNAMIC SYSTEM OF 
PUBLIC SECONDARY EDUCATION 


(L. C. Card No. Mic 60-1473) 


Jared Young Terry, Ph.D. 
Louisiana State University, 1960 


Supervisor: Professor John C. Floyd 


The purpose of this study was to determine the proper 
role of public opinion in a dynamic system of public 
secondary education by comparing criticisms of education 
with teacher reactions and strengths of certain school 
activities in Louisiana secondary schools. The normative 
survey method was used to collect current local data on 
criticisms of education and teacher reactions to unfavor- 
able publicity. The historical method of research was 
employed in determining the historical implications of 
the relation of the public to its schools. Questionnaires 
were sent to the 143 Louisiana news editors requesting 
their opinions on several aspects of Louisiana secondary 
education. A second questionnaire was sent at the same 
time to two teachers who taught in the vicinity of the 
cooperating news editors. A total of 285 classroom 
teachers were requested to express their reactions to 
recent criticisms of education and to indicate the status 
of certain activities in their schools. The responses to 
these questionnaires are presented in tabular form ac- 
companied by numerous direct quotes and a brief analysis 
by the writer. 

News editors were chosen to represent lay opinion 
because there is ample evidence that editorial comment 
exerts strong influence upon the formation of public 
opinion, 

This research sought to obtain lay opinions in the 
area of school administration, salaries and finance, com- 
munity responsibilities of school personnel, professional 
preparation and improvement of teachers and administra- 
tors, curricula, public relations, teacher welfare laws 
and the obligations of communities to their schools. 

It was assumed for the purpose of this study that: 

(1) news media exert a strong influence upon prevailing 
public opinion; (2) the public, though willing to support 
public education, is not satisfied with the present status 
of our school system; (3) teachers feel that their efforts 





are not appreciated in their communities and that they are 
expected to assume responsibilities of the home; (4) un- 
favorable publicity will continue until proper communica- 
tion between the public and its schools has been estab- 
lished. 

An analysis of the data and related studies revealed 
that, although the criticisms of education are myriad, 
they appear to have originated from relatively few aspects 
of America’s democratic society. These are: (1) the 
public’s historical concept of schools and teachers; 

(2) America’s philosophy of mass education; (3) the 
political aspects of a democracy; (4) the activity of pres- 
sure groups; (5) the influence of external educational 
forces; (6) the dogmatic attitude exhibited by some pro- 
fessional educators. 

The data revealed that, although the editors and 
teachers differed on several important questions, they 
shared certain grievances in common. These were: 

(1) political machinations in school affairs; (2) parental 
indifference to children’s school progress; (3) lack of 
disciplinary training in the home; (4) extra-curricular 
duties the teaching staff is expected to assume; (5) the 
evils resulting from the activities of pressure groups on 
school affairs. 

The differences in opinion as revealed by an analysis 
of the data were concerned with: (1) the equitability of 
the teacher’s salary scale; (2) the amount of community 
work teachers are expected to do; (3) the professional 
improvement status of school personnel; (4) the schools’ 
lack of emphasis on fundamentals; (5) the desirability of 
teacher welfare laws. 

Although 79.0 per cent of the editors who responded 
expressed dissatisfaction with Louisiana’s secondary 
educational programs, it was concluded that the proper 
role of public opinion in a dynamic system of public sec- 
ondary education is one of providing a reservoir of ideas, 
viewpoints, and basic philosophy by which our schools 
seek to translate our hopes and dreams for a better world 
into concrete reality. 

Microfilm $2.90; Xerox $10.15. 221 pages. 
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FACTORS INFLUENCING THE EFFICIENCY 
OF STRAIN COMPARISONS IN RANDOM 
SAMPLE TESTING OF MEAT-TYPE CHICKENS 


(L. C. Card No. Mic 60-1814) 


Walter Marshall Collins, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: A. W. Nordskog 


Estimation of the number of individuals per pen, 
number of pens per strain and number of hatches (tests) 
needed for efficient evaluation of strain differences in 
each of several broiler chicken performance traits was 
the main purpose of this investigation. Information on 
gene x environment interaction and on repeatability of 
strain performance was also obtained. Correlations 
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among several body measurements, their errors, and 
repeatabilities were also investigated. 


Data were taken from the New Hampshire Broiler Test. 


Duplicate entries of 250 sexed chickens were provided in 
three tests by seven breeders in 1957 and by five in 1958 
for a total of 18,000 birds. Individual records were kept 
on 1,680 birds for three traits in 1957. Duplicate body 
measurements were taken on 141 chickens for three tests 
in 1957. 


Ten-week body weight, feed conversion to 3 pounds and. 


to 10 weeks, New York dressed percent grade A chickens, 
percent mortality to 10 weeks and sneeze counts were 
studied on a pen basis. Body weight, breast width and 
New York dressed score at 10 weeks were investigated on 
an individual bird basis. Duplicate measurements on 
individual chickens were taken on breast width, tibia cir- 
cumference and shank length. 

Heredity x environment interactions may be important 
even under controlled conditions at one test location. 
Strain x test interactions for body weight, feed conversion 
at 3 pounds and brooding mortality were statistically 
significant in both years. For body weight the percentage 
of total variance due to this interaction, averaged for two 
years, was 6 and 15 for males and females, respectively. 

Differences needed for significance for varying num- 
bers of tests and replicate pens are given for body weight, 
feed conversion at 3 pounds and at 10 weeks, and brooding 
mortality. The results show that replicating tests was 
more efficient in reducing variation than replicating pens. 
Differences required for significance for various combi- 
nations of individuals per pen and for pens in one test are 
given for body weight. Eighty birds of one sex per pen in 
replicate pens in three tests would appear to provide ade- 
quate testing for body weight. For other traits more 


individuals and greater test replication would be desirable. 


Evidence was obtained that variation was too great to 
permit strain differentiation for dressed score or percent 
grade A chickens with any practical amount of testing. 

Low positive correlation and regression coefficients 
between tibia circumference and breast width (.245 and 
.02, respectively) did not provide evidence on which to 
recommend tibia circumference as a good measure of 
fleshing. 

The difference between graders for breast width and 
tibia circumference was statistically significant. The 
interaction of grader x bird for tibia circumference and 
Shank length was significant. The measurement error for 
tibia circumference was twice that for breast width and 
20 times that for shank length. Repeatability estimates 
for tibia circumference, breast width and shank length, 
assuming one measurement by one grader, were .72, .89 
and .93, respectively. 

Microfilm $2.50; Xerox $8.00. 173 pages. 





HERITABILITY OF GROWTH IN 
IDENTICAL TWIN HEIFERS 


(L. C. Card No. Mic 60-1817) 


Dale Oscar Everson, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Jay L. Lush 


Data on 25 MZ twin pairs and 13 DZ twin pairs from 
the Iowa State University identical twin project were 
studied to find the effect of high and low grain feeding on 
growth from 3 to 24 months of age. Differences in weight 
between the two planes of nutrition steadily increased from 
14 pounds at 6 months to 66 pounds at 12 months and 162 
pounds at 21 months. After 15 months the animals on the 
low plane apparently continue growth at a more rapid rate 
than do those on the high plane. Contemporaneity values 
were calculated to correct the data for effects of tempo- 
rary and unrecorded environmental changes that make 
twin pairs born in one period resemble each other more 
than pairs picked at random from different time periods. 
Late developing traits (weight, body length and hook width) 
were most affected by contemporaneity after 12 months of 
age. When the contemporaneity component was included 
in the denominator (but not in the numerator) of the herit- 
abilities, heritability of all traits except paunch girth was 
lowered approximately 10 to 15 per cent. 

The genetic environmental interaction, obtained by 
difference of the error terms of split and of uniform MZ 
pairs seems negligible during the first year of growth and 
then generally accounts for from 2 to'10 per cent of the 
total variance in the second year of growth. 

Heritabilities were computed for all traits at tri- 
monthly intervals throughout the growth period and were, 
as in other twin experiments, high. Traits with the high- 
est heritabilities, wither height, chest depth, pelvic length 
and chest girth, showed the least increase when the genetic 
environmental interaction was included as being heritable. 
Hook width and body length were influenced more by 
postnatal environment than were other skeletal measure- 
ments. Paunch girth was affected most by fill and by 
differences in start of pregnancy. Body weight was much 
influenced by the genetic environmental interaction, as 
would be expected from its relatively slow development. 
Heritabilities of weight from the Moorman Manufacturing 
Company twin herd did not differ significantly from cor- 
responding Iowa State heritabilities for weight. 

Heritabilities were computed on first lactation milk 
and butterfat production from 14 MZ twin pairs from the 
Moorman herd. Heritabilities of 0.80, 0.82 and 0.71 were 
found for milk production, butterfat production, and butter- 
fat per cent, respectively. The cows averaged 13,324 
pounds milk and 461 pounds butterfat on a 305-day mature 
equivalent basis. 

Genetic correlations were computed between all traits 
of split and uniform MZ twins at 12 months of agé. The 
environmental correlations were large for both the split 
and uniform pairs. The genetic correlations were gen- 
erally one-tenth more for the uniform than for the split 
pairs. Genetic correlations involving butterfat per cent 
and production traits were higher than those reported by 
other workers. 

In split MZ twins at 12 months the arithmetic mean of 
the product-moment covariances between two traits on 
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different members of a twin pair corresponded more 
closely to the pair covariance component from an analysis 
of covariance than did the geometric mean of product- 
moment covariances between different members of a twin 
pair. However the large ration differences in this experi- 
ment would not be found in field data analyzed on an intra- 
herd basis. Microfilm $2.50; Xerox $6.00. 124 pages. 


FEEDING VARIOUS PROPORTIONS OF 
GROUND HAY AND CONCENTRATES TO 
DAIRY HEIFERS AND TO DAIRY COWS 


(L. C. Card No. Mic 60-1651) 


Kenneth E. Harshbarger, Ph.D. 
University of Illinois, 1960 


Differences in growth responses and efficiencies of 
feed utilization were used to determine the effects of 
rations containing various proportions and kinds of hay 
with 60 dairy heifers in four feeding trials 168 days in 
length. One kind of hay and five proportions of hay were 
studied in each feeding trial. The concentrate portion of 
the rations included ground corn, soybean oil meal, salt, 
and steamed bone meal, and was mixed with the ground 
hay to prevent sorting and refusal of selected portions. 
Measurements of body weight, heart girth, withers height, 
and feed consumption were recorded for evaluation. Also, 
the feasibility of self-feeding ground hay-concentrate 
rations to milking cows was studied with six cows on one 
trial and eight cows on another trial. In the first trial 
with milking cows, the value of adding supplements of long 
hay or corn silage to the self-fed mixtures was deter- 
mined, and in a second trial the use of self-fed mixtures 
with various proportions of hay and grain was studied. 

The yield of 4% fat-corrected milk, percentage of butter- 
fat, and gain in body weight as affected by self-feeding 
were observed. 

The differences in live weight gains of heifers between 
rations which contained 95, 85, 75, 65, and 55 percent hay 
were highly significant (P<0.01). The average daily 
weight gains of heifers in order for rations of decreasing 
roughage percentage were 0.93, 1.25, 1.34, 1.46, and 1.60 
pounds. Heifers fed the 95 percent hay rations gained at a 
rate below the Ragsdale standard. In asimilar manner, de- 
creasing the proportion of hay increased the heart girth gains. 
Gains in the height of withers were not significantly influ- 
enced by the various proportions of hay and concentrates. 

Important differences in growth between kinds of hay 
were observed but these differences were confounded with 
individual heifer and breed differences and hay quality. Red 
clover (inferior quality) produced the lowest weight gain, al- 
falfa produced the lowest heart girth gain, and timothy pro- 
duced the lowest withers height gain. The weight gains for 
animals fed timothy, alfalfa, or soybean hay were almost 
identical. The heart girth gains were intermediate for red 
clover and soybean hay, and highest for timothy hay. The 
gains for withers height were intermediate for red clover 
hay and alfalfa hay and highest for soybean hay. 

The average amounts of feed consumed per 1000 pounds 
of live weight for the various trials ranged from 23.2 to 
25.5 pounds per day (as-fed basis). Controlled feeding 
regulated most of the differences in feed intakes within 





trials. The calculated amount of TDN consumed increased & 
with increasing proportions of concentrates regardless of 3 
kind of hay fed. The gross efficiencies of feed utilization 
as measured by the amount of TDN consumed per 100 
pounds of gain were least favorable for the 95 percent hay 
rations and most favorable for the 55 percent hay rations. 
The values for the various kinds of hay ranged from 754 
pounds for red clover to 617 pounds for soybean hay. me 
The net efficiencies of feed utilization as measured by { 
3 





the amount of TDN consumed above maintenance for each 
100 pounds of weight gain were not significantly influenced 
by the proportion of roughage. The values ranged from 
255 to 284 pounds. However, the values for rations con- i 
taining various kinds of hay were significantly different, 
varying from 321 pounds for the red clover hay ration to 
220 pounds for the soybean hay ration. 

Dairy cows which were completely self-fed a ground 
hay concentrate ration produced as much 4% fat-corrected 
milk as other cows which were fed a ground hay-concen- 
trate mixture plus a supplement of either long hay or corn 
silage. Other cows which were self-fed ground hay and 
concentrate mixtures containing various proportions of 
hay and grain based on level of milk production main- 
tained normal milk production over a period of 140 days. 
The fat tests of milk produced when cows were fed 
coarsely ground hay were normal and not adversely 
affected by ground hay. 

The amount of feed used in self-feeding was excessive 
in relation to milk yield. The amount of feed used was 
not a good measure of the actual feed intake because the 
design of the manger of the self-feeders did not prevent 
excessive waste of feed. 

The live weight gains in both self-feeding trials were 
slightly higher than desirable for young cows indicating 
that the rations as fed provided more energy than needed. 

Microfilm $2.50; Xerox $4.60. 89 pages. 
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EFFECT OF VARIOUS DIETARIES 
ON MILK COMPOSITION AND EFFICIENCY 
OF PRODUCTION OF DAIRY COWS 


(L. C. Card No. Mic 60-1823) 


Donald Kieth Hotchkiss, Ph.D. 
Iowa State University of Science and Technology, 1960 





Supervisor: Dr. N. L. Jacobson 


This study arose from the interest in and the need for 
information regarding the nutritional effect of various 
dietaries upon the quantity and composition of milk and 
the efficiency of energy utilization. 

Following a 9-week period of ad libitum feeding of hay ' 
and concentrates (ratio of 7:4, dry matter basis) 36 ql 
Holstein and 12 Brown Swiss cows were subjected to a i 
12-week experimental period. Four hay to concentrate : 
ratios (75:25, 55:45, 35:65 or 15:85) were fed at predeter- 
mined high, medium and low nutritional levels based on 
net energy standards. Biweekly determinations of milk 
composition were made starting approximately 2 weeks 
before initiation of the experimental regimes and con- 
tinuing for 2 weeks after the end of the experimental 
period. 
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One replication of Holstein cows was attained over the 
treatments each of 3 winter feeding periods with the 
exception of one treatment the second year, whereas the 
Brown Swiss breed was not replicated and was unevenly 
distributed throughout the years. Statistical interpretation 
was based upon the Holstein replications. 

Actual milk, fat-corrected milk and production of milk 


constituents were lower for cows fed at the low level than 


for cows at the other feeding levels. Less production was 
also obtained from cows consuming the high hay (75:25) 
ration than from cows receiving the ratios containing more 
grain. This was attributed largely to the inability of the 
cows on the high-hay ration to consume their allotted 
rations. Body weight changes after the first 2 weeks of 

the experimental period were independent of treatment 
effects. 

Protein percentage was higher in the milk of animals 
fed high grain rations. However, both protein and lactose 
percentages in the milk were affected to a greater extent 
by feeding level than by ratio of hay to concentrate; as 
plane of nutrition increased, the levels of these constitu- 
ents increased, Neither ratios nor feeding levels signifi- 
cantly affected fat percentage. Differences in the means 
for fat percentage were rather substantial, but not signifi- 
cant because variation within groups of cows was great. 

Production efficiencies based upon a net efficiency 
calculation representing the energy produced in the milk 
per therm of feed energy less the maintenance allowance 
were 0.946, 1.050 and 1.154 for high, medium and low 
feeding levels, respectively. No appreciable differences 
were noted in efficiency of utilization of the various hay 
to concentrate ratios. A similar efficiency calculation 
based upon digestible energy showed increased efficiency 
with decreased feeding intensity (0.412, 0.457 and 0.508, 
respectively) and increased proportion of grain in the 
ration (0.403, 0.481 and 0.522, respectively). The effi- 
ciency calculation was found to be dependent upon the 
productive ability of the cow although it was independent 
of body weight changes in this study. 

Microfilm $2.50; Xerox $7.00. 149 pages. 


THE EFFECTS OF ISOVALERIC, CAPROIC, 
HEPTYLIC, AND CAPRYLIC ACIDS AS 
DIETARY FAT SOURCES ON THE PROTEIN 
AND ENERGY METABOLISM OF THE RAT. 


(L. C. Card No. Mic 60-1825) 
Richard Patrick King, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Wise Burroughs 


Three body balance studies of 56-, 42-, and 35-days 
duration, respectively, were conducted with a total of 72 


rapidly growing male albino rats to determine the possible » 


effects of isovaleric, caproic, heptylic, and caprylic acids 
upon the protein and energy utilization by the rat. 

The addition of 8 per cent of the sodium salts of iso- 
valeric, heptylic, and caprylic acids to diets adequate in 
essential fatty acids altered the normal nitrogen and energy 
excretion patterns of rats, but did not affect their ability 
to efficiently utilize the protein and energy of the diet. 









Sodium isovalerate was utilized by the rat to the same 
extent as was ethyl caproate in diets adequate in essential 
fatty acids. 

The addition of 8 per cent sodium isovalerate to an 
otherwise fat-free diet increased the rate of development 
of an essential fatty acid deficiency in rats from 10-12 
weeks to 2-3 weeks. The fat-deficiency was associated 
with a decreased nitrogen gain, but not body fat gain, and 
an increased heat production. 

Microfilm $2.50; Xerox $5.40. 106 pages. 


OPTIMUM LENGTH OF THE FEEDING PERIOD 
FOR SELECTION OF BEEF CATTLE 


(L. C. Card No. Mic 60-1836) 


Louis Andre Swiger, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: L. N. Hazel 


The length of the feeding period necessary for selecting 
beef cattle accurately for their genetic ability to gain 
weight was studied. Birth weight, weaning weight and gain 
in each of five successive 28-day periods of a post- 
weaning feeding test were studied. The data came from 
832 Hereford calves by 23 sires in an Ohio herd. 

The environmental variables year, sex, age of dam and 
age of calf at weaning were examined for effects and inter- 
actions. The interaction between age of calf and sex was 
important. The interaction between age-of-dam and year | 
was surprisingly large. This could have been due to con- 
founding with sires, confounding of first and second calf 
three-year-old cows with years, or a true interaction 
between these variables. Least squares constants for the 
important environmental effects were computed and were 
used to correct the data. 

Phenotypic, genic and environmental variances and 
covariances were estimated from paternal half-sib analy- 
ses of variance and covariance of the corrected data. 
These were used to compute heritability for each trait and 
the phenotypic, genic and environmental correlations 
among the seven traits. The heritabilities were generally 
lower than those reported in the literature. The genic 
correlations were quite high, the phenotypic correlations 
were intermediate and the environmental correlations 
were low or negative. 

Several selection indices were computed, using various 
combinations of the traits. Indices were computed to 
predict the sum of the average effects of the genes which 
influence final weight at about one year of age, 140-day 
feedlot gain, and weaning weight. Though birth weight 
was a good indicator of the genic effects for these charac- 
teristics, it was of little additional value if later weights 
were taken. Gain in the last two feeding periods added 
little information about the genic effects for either final 
weight or post-weaning gain. Since the cost of feeding 
the calves an additional 56 days would be considerable, 
the feeding period could be shortened to 84 days with 
almost no loss of genetic information. 

The most desirable index in selecting for final weight, 
considering the gain expected from selection and the cost 
involved, was I = .28(weaning weight) + (84-day gain). 
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This index was .95 as efficient for selection as one com- 
bining all traits in the most efficient way. The correlation 
between this index and the genic effects for final weight 
was .78. 

Since the correlation between weaning weight and the 
index was high (.64), some culling at weaning could be 
done. How much less reach for the index could be prac- 
ticed, if some calves were culled at weaning, was exam- 
ined empirically, using the calves in this study. 

Microfilm $2.50; Xerox $5.40. 108 pages. 


AGRICULTURE, FORESTRY AND 
WILDLIFE 


STUDIES OF FIRE AND OTHER FACTORS 
RELATED TO JACK PINE REGENERATION 
IN NORTHERN LOWER MICHIGAN 


(L. C. Card No. Mic 60-1739) 


William Richard Beaufait, Ph.D. 
University of Michigan, 1960 


Jack pine (Pinus banksiana Lamb.), common on the 
droughty outwash plains of northern Lower Michigan, 
supplies 88 percent of the coniferous pulpwood and more 
than 40 percent of the coniferous sawtimber produced in 
that area. Unfortunately, regeneration after harvest 
cutting is often lacking due to the closed cone habit of the 
species and the unfavorable micro-climatic conditions 
often associated with its sites. 

To test the hypothesis that prescribed fire might be a 
useful silvicultural tool in jack pine regeneration, a series 
of studies were designed to clarify the effects of high 
temperatures on cones and seeds in the laboratory, and 
the effects of burning versus scarification on seedling 
germination and survival in the field. 

Jack pine cone scales were dissected and subjected to 
various temperatures and moisture conditions to demon- 
strate the mechanism of cone opening in nature and in 
fires. Cones and seeds were exposed to high temperatures 
of different durations to identify the points at which seed 
viability was lost. Mature cones were found to be at 
equilibrium with atmospheric moisture. They responded 
consistently by opening in a range from 80 seconds at 
200° F. to two seconds at 1300°F. The cones ignited in | 
60 seconds at 700° F. to two seconds at 1300°F. Cones 
which ignited retained no viable seeds while unignited 
cones suffered but little reduction in the germinative 
capacity of their seeds. 

Fourteen tests of site scarification with slash scatter- 
ing conducted by the Michigan Department of Conservation 
were evaluated with only three of the 170 acres involved 
found to be presently supporting as many as 1000 seedlings 
per acre. Twenty old wildfire areas were also inspected. 
This survey suggested that any prescribed fires should 
have an aerial source of seed, be scheduled to permit 
seedling establishment, and have provision for minimal 
Shading of new seedlings. 

Seeds (three sowing dates) and seedlings (1-0 and 2-0) 
were grown at two locations under three light levels (full, 











2/3 and 1/3) and on three site treatments (scarified, 
burned and untreated) for two years. Analyses of variance 
on germination percentage and survival of over 10,000 
seeds reaffirmed the superiority of mineral soil as a 
seedbed and the value of some protective shade to germi- 
nating seedlings. Burned seedbeds were not demonstrably 
different from untreated ones in their ability to favor both 
germination and survival. Second year survival ranged 
from 13.8 to 12.1 percent on scarified plots and from 1.0 
to 6.9 percent on untreated and burned plots, depending 
upon the level of shade. 

Two preliminary slash burning trials tested fire 
behavior and effectiveness of mineral soil exposure under 
different burning conditions. Apparently, jack pine slash 
burning can be safely carried out to produce the desired 
mineral soil exposure. 

Two additional field tests of prescribed fire in cut over 
jack pine were executed in which phenotypically desirable 
seed trees were left standing. In one area, 19 seed trees 
dispersed an estimated 89,000 seeds after the fire and 
produced 450 seedlings per acre resulting in 18 percent 
stocking by mil-acres. On the other burn, 24 seed trees 
per acre released 181,000 seeds which produced 1200 
seedlings to result in 25 percent mil-acre stocking. These 
results were for one growing season only and that one of 
the driest growing seasons on record. Additional re- 
generation may be expected in subsequent seasons. The 
degree of success attending these applied tests of pre- 
scribed fire now provides a basis for large scale experi- 
mentation. Microfilm $2.50; Xerox $8.20. 179 pages. 


THE INSECTS AND DISEASES OF ASPEN 
(L. C. Card No. Mic 60-1767) 


Robert Peyton Harrison, Jr., Ph.D. 
University of Michigan, 1960 


The aspens, Populus tremuloides and P. grandidentata 
have only recently become economically important for 
forest products in northern Michigan. They are, under 
favorable conditions, capable of producing the greatest 
volume of wood in the shortest length of time of any 
species in the region. They are, however, attacked by 
many insect and disease pests that sometimes destroy 
reproduction and later many large trees. They also may 
severely reduce the quality of the surviving trees. 

The results of a four year study of the insects and 
disease pests of aspen, carried on under the University 
of Michigan Memorial Phoenix Project and financed by 
the aspen-using industries of lower Michigan, are pre- 
sented in this dissertation. 

In the course of this study 462 one-tenth acre plots 
and 1600 milacre plots were installed in virgin and cut- 
over aspen stands in the 22 northernmost counties in 
lower Michigan. Data were collected on the influences of 
soil, moisture, slope, aspect, tree size and growth, stand 
density and condition, and the density and type of com- 
peting vegetation. Each tree on the plots above 2 inches 
in diameter was examined for evidence of parasites. 
These were recorded by species, location, and intensity 
of attack. These data made it possible to correlate the 
incidence of pests with physical characteristics in the 
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environment. The milacre plots were installed to study 
reproduction and herbaceous and shrubby growth within 
the stands. The aspen reproduction was recorded by 
species, size and condition. Insect and disease pests were 
recorded whenever they were encountered. 

Because the number of organisms which feed on aspen 
is large, keys have been constructed to aid in their identi- 
fication. The characteristics used are those which are 
most apparent in the field. Following the keys the more 
important organisms are described in more detail and 
their economic importance discussed briefly. Following 
this section the more important actions, reactions, and 
coactions existing between the parasitic organisms, the 
trees and the habitat are discussed in detail. 

It has been shown that insect and disease pests of 
aspen suckers are largely responsible for the conversion 
of aspen stands to other vegetation types. Among the 
most important of these is shoot die-back, cutworms, and 
the willow shoot sawfly. The insects and diseases that 
attack older trees destroy more timber each year than is 
utilized. In addition these pests cause so much damage to 
the standing trees that their value is severely reduced. 
The more destructive pest of older aspens are hypoxylon 
canker, heart rot, and the poplar borer. 

From the information collected in this study, combined 
with the findings of other workers, management and silvi- 
cultural practices are suggested which could materially 
reduce the loss through death and degrading in present 
aspen stands, reduce the rate of conversion to other vege- 
tational types, and assure the satisfactory regeneration 
of the stands that are being cut today. These objectives 
can be accomplished through silvicultural control of the 
pests which affect aspen and at the same time make it 
possible to utilize the great growth potentiality of these 
species. Reproduction of cutover stands can be assured 
by operations which destroy or inhibit the development of 
bracken fern or low shrub growth and which removes the 
litter accumulation that provides the habitat for cutworms. 
The parasites of older trees can be controlled by periodic 
thinnings which reduce competition but do not open large 
holes in the crown canopy. 

Microfilm $3.50; Xerox $12.15. 270 pages. 


AN ECONOMIC ANALYSIS OF CERTAIN 
STUMPAGE PRODUCTION ALTERNATIVES 
IN PENNSYLVANIA 


(L. C. Card No. Mic 60-1801) 


Henry Hickler Webster, Ph.D. 
University of Michigan, 1960 


The Pennsylvania Department of Forests and Waters 
is appropriating funds for many forest practices aimed 
primarily at increasing the volume and value of timber 
being grown in the state. The purpose of this study was 
to determine where, and for what practices, additional 
funds should be spent in producing stumpage in Pennsyl- 
vania. The production measures considered were (1) plant- 
ing of white pine and Norway spruce, (2) cleaning and cull 
tree removal in hardwood seedling-and-sapling stands, 
and (3) thinning in hardwood pole-timber stands. The 
practical results should serve as a guide to management 
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of state-owned forest land as well as to the assistance 
provided private forest landowners. The method of 
analysis is applicable elsewhere at the national as well 
as at the state level. 

The basic analytical technique was that of production 
economics. Product definition offered some difficulties 
since stumpage produced through various measures 
differs in term of product, species, quality, and date, as 
well as volume. These difficulties were overcome by 
deriving stumpage value relatives which reduce all outputs 
to prevent-value equivalent units defined in terms of 
board-feet of a particular species and quality. 

Marginal cost schedules for stumpage produced through 
each of the three production measures were then con- 
structed, In each case, a number of treatment classes 
were specified and defined in terms of site productivity 
and forest type or site preparation. Area, cost of treat- 
ment per acre, and additional output per acre resulting 
from treatment were next estimated. The treatment 
classes were then ranked by cost per unit of output and 
these data used to construct marginal cost schedules. 

From the position and slope of these marginal cost 
schedules it appears that the costs of additional output 
obtained through management programs beginning with 
thinning start low and rise very gradually as output is 
increased. On the other hand, costs of additional output 
through management programs beginning with cleaning 
and cull tree removal start low but rise rapidly since 
there are only very limited areas available in the more 
productive treatment classes. Finally, costs of output 
through planting start relatively high but rise only 
gradually. 

With the marginal cost schedules in hand, economic 
goals for current management alternatives were derived 
by equating these schedules with the current value for the 
species and quality used as the base for stumpage value 
relatives. The analysis indicates that a total of $78.6 
million should be spent for special production measures 
on commercial forest lands in Pennsylvania during a 
5-year period (or $15.7 million annually). It further sug- 
gests that these measures are justified in site-productivity 
classes I and II as recognized by the Pennsylvania De- 
partment of Forests and Waters, but that they can be 
undertaken on Site III and scrub oak land only on some 
basis other than timber produced. The optimum allocation 
of the $78.6 million was estimated to be $34.4 million for 
thinning, $31 million for planting, and $13.2 million for 
cleaning and cull tree removal. 

The size of these expenditures suggests that they will 
not be reached in the immediate future. Therefore, guides 
to optimum allocation of funds at alternative levels of 
expenditure, and a priority scale for judging all treatment 
classes in relation to each other, are likely to be more 
immediately useful. At relatively low levels of additional 
expenditure, thinning in hardwood poletimber stands should 
be strongly emphasized since its costs (on an output basis) 
are considerably lower than those of the other alternatives. 
All of a $500,000 annual expenditure increment, for ex- 
ample, should be devoted to thinning if stumpage is to be 
produced at minimum cost. With further increases in 
expenditure, funds can be profitably diverted to planting 
and to cleaning and cull tree removal. 

In addition to these practical results and the usefulness 
of the method of analysis, several conclusions can be 
drawn from this study that apply to any. comparison of 
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stumpage production alternatives. The substance of these 
conclusions is that there is a tremendous range in the 
costs of producing additional stumpage and that stumpage 
production alternatives must be appraised in relation to 
each other and in terms of cost on an output | basis. 
Microfilm $2.50; Xerox $7.80. 167 pages. 








AGRICULTURE, PLANT CULTURE 


INVESTIGATIONS ON THE RESISTANCE TO 
POTATO VIRUS S IN SOLANUM TUBEROSUM 


(L. C. Card No. Mic 60-1948) 


Salvatore A. Alfieri, Jr., Ph.D. 
Cornell University, 1960 


The potato variety Saco was found to be highly resistant 
to, or immune from, potato virus S. Serological indexing 
(chloroplast-agglutination technique) of plants grown from 
130 samples of field-grown tubers of Saco from 3 geo- 
graphically different potato-producing areas (i.e. Maine, 
Ithaca, N. Y. and Long Island, N. Y.) detected not a single 
case of infection. In contrast, infected tubers were found 
in all other varieties tested, some of which contained no 
tubers free from virus S (e.g. potato seedling 41956). In 2 
separate trials, field exposure of Saco plants in rows 
bounded on either side by rows of virus-S-infected plants 
resulted in no infection of Saco plants by virus S. Mechani- 
cal inoculation, attempted by rubbing in the presence of 
Carborundum, failed to transmit virus S to either field- 
grown or greenhouse-grown Saco plants; green, mature, 
uninoculated leaves of these plants were uniformly free of 
virus S when tested serologically 30 days after inoculation. 
Neither was transmission to the variety Saco effected by 
tuber grafts or by top grafts. Virus S was not transmitted 
to plants of the variety Canoga by mechanical inoculation; 
however, transmission did result in infection in 9 of 20 
Canoga plants top grafted with virus-S-infected scions 
from 2 sources. Virus-free Canoga plants top grafted 
with Saco scions did not become infected, an indication 
that Saco plants do not contain virus S in concentration 
below the detection level. Ten crosses, including selfings, 
were made with Saco, the parents of Saco (potato seedlings 
41956 and X96-56), and 2 tester varieties (Merrimack and 
Empire). Seedlings produced from these crosses were 
mechanically inoculated with virus S when 3 or 4 inoculable 
leaves were available; 30 or more days later, each seed- 
ling was tested serologically for infection by virus S. 
Seedlings giving a negative reaction were retested at least 
once, and when time and greenhouse space permitted 
tubers of plants giving a negative reaction were treated 
to break dormancy and the resulting plants were tested 
for virus S. In the progeny analyses, the frequencies of 
the occurrence of susceptible individuals among the vari- 
ous progenies were compared with the calculated frequen- 
cies expected on the basis of each of several modes of 
inheritance of resistance to potato virus S. The modes of 
inheritance considered were dominant-recessive epistasis, 
dosage effect, duplicate recessive epistasis, and several 
variations of complementary gene interaction. Best agree- 





ment between calculated and observed frequencies was 
provided by the hypothesis that the mode of inheritance 
involved is dominant-recessive epistasis. When it was 
assumed that the tester varieties carry an inhibitory gene, 
there was good agreement between observed and calculated 
frequencies for all progenies except for those of the 2 test 
crosses. The assumption that the tester varieties carried 
no inhibitory gene resulted in a good fit between the ob- 
served and calculated frequencies for all progenies except 
that of the cross between Saco and one tester variety. 
Microfilm $2.50; Xerox $3.00. 34 pages. 


EFFECTIVENESS OF INORGANIC NITROGEN 
AS A REPLACEMENT FOR LEGUMES GROWN 
IN ASSOCIATION WITH FORAGE GRASSES 


(L. C. Card No. Mic 60-1813) 


Lark Poland Carter, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: I. J. Johnson 


Investigations having a similar objective were con- 
ducted at two locations in Iowa during the period 1957- 
1959. The major objective of these experiments was to 
determine the effectiveness of inorganic nitrogen as a 
replacement for legumes grown in association with forage 
grasses. To accomplish this objective, experiments were 
established at Ames and Albia, Iowa to measure (1) dry 
matter and nitrogen yields of orchardgrass and brome- 
grass grown alone with rates of nitrogen ranging from 
0 to 240 pounds of nitrogen, (2) dry matter and nitrogen 
yields of orchardgrass and bromegrass in association 
with legumes without and with 60 pounds of fertilizer 
nitrogen, (3) the seasonal distribution of dry matter and 
nitrogen production, (4) the botanical composition of the 
forage mixtures and (5) the residual carry-over of nitro- 
gen from one year to the next. 

The forages were evaluated as pasture crops and 
therefore were harvested to simulate an alternate grazing 
system of management. The forages utilized in this study 
included Vernal alfalfa (Medicago sativa), Dollard red 
clover (Trifolium pratense, Ladino white clover (Tri- 
folium repens), Empire birdsfoot trefoil (Lotus cornicula- 
tus), Fisher bromegrass (Bromus inermus), and Com- 
mercial orchardgrass (Dactylis glomerata). 

Nitrogen fertilization increased the dry matter and 
nitrogen yield of pure grass stands, There was not suf- 
ficient evidence from this study to state that either 
orchardgrass or bromegrass was superior in production. 
Regression comparisons of both the dry matter and nitro- 
gen yields showed the response to nitrogen fertilizer on 
pure grass stands had not reached a maximum at 240 
pounds per acre. An additional increment of nitrogen 
probably would have resulted in a further increase in 
yield. 

The part of this study on investigating the effect of 
residual nitrogen on the dry matter yield of the grasses 
gave evidence that there was little carry-over of 240 
pounds of nitrogen per acre from the 1958 to the 1959 
season. 

The percent nitrogen in the forage was increased by 
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nitrogen fertilization. The increase was greatest in the 
first harvest and the range in subsequent harvests became 
less and less until in the fourth harvest there was little 
difference between plots receiving 0 and 240 pounds of 
nitrogen per acre. 

It appeared that under the conditions of this experiment 
it took about 150 to 200 pounds of nitrogen fertilizer on 
pure grass stands to produce as much dry matter and 
nitrogen as was produced by an unfertilized grass-alfalfa 
mixture. The response of the Ladino clover and red 
clover associations were similar to the alfalfa association 
in the first harvest year but were reduced in 1959. A re- 
duction in production of the red clover association was 
expected since 1959 was the second harvest year. Birds- 
foot trefoil associations were not as productive in these 
young stands as were alfalfa and Ladino clover associa- 
tions. 

The application of nitrogen fertilizer to grass-legume 
mixtures resulted in increased yields of dry matter and 
nitrogen. However, this was usually due to increased 
growth of the grass component. The increased growth of 
grass resulted in a corresponding decrease in legume 
growth. 

The fact that little supplemental water was needed 
during this two-year period shows that treatment re- 
sponses within these experiments were probably the result 
of factors other than soil moisture. 

Small amounts of nitrate nitrogen have been found in 
most plants. Large amounts of nitrate-nitrogen were 
found to accumulate in these forage grasses when fer- 
tilized with 240 pounds of nitrogen. The accumulation 
began to occur somewhere between the 120 and 240 pounds 
per acre rates. Microfilm $2.50; Xerox$6.40. 132 pages. 


EFFECT OF SURFACE SOIL THICKNESS 
ON CORN YIELD ON MARSHALL AND 
MONONA SOILS IN IOWA 


(L. C. Card No. Mic 60-1815) 


Orvis Phillip Engelstad, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. W. D. Shrader 


The objectives of this study were: (a) to determine if 
corn yields are reduced by erosion in the Marshall-Monona 
transition zone in southwestern Iowa; (b) to determine if 
nitrogen fertilizer will substitute for surface soil (A, 
horizon) thickness in production of corn on these soils; 

(c) to learn if valid answers to the above objectives could 
be obtained in a limited number of years by a series of 
field experiments on selected sites in farmer-operated 
fields. 

During 1957 and 1958, 55 experiments were distributed 
over the existing range of surface soil thicknesses of the 
Study area, Each experiment, ona uniform site with 
respect to surface soil thickness and slope, consisted of 
five nitrogen fertilizer levels with two replicates. Corn 
yields, stand levels, management records and data for 
Soil and site factors were obtained at each location. 

The data were analyzed by use of multiple regression 
techniques, A number of variables of only indirect interest 





to the study were included in the regression analyses 
along with the variables of direct interest to help reduce 
the variance (error) and to improve the precision in 
estimating the regression coefficients. 

The analysis of the 1957 data indicated that, first, 
where no nitrogen fertilizer was applied, corn yields were 
lower on eroded sites than on non-eroded sites; second, 
that no difference in level of corn yield was found between 
eroded and non-eroded sites when nitrogen fertilizer was 
applied at the rate of 100 pounds of N per acre. Nitrogen 
fertilizer therefore completely substituted for surface 
soil on the eroded sites in 1957. 

The 1958 data showed that, while corn yields were 
lower on eroded sites than on non-eroded sites, nitrogen 
fertilizer did not substitute for surface soil thickness to 
any significant degree. Although no definite cause could 
be found for this occurrence, it was observed that corn 
planted on positions with little surface soil remaining 
suffered more from dry seedbeds during a May and June 
rainfall deficit than did corn planted on positions with 
thicker surface soils. 

It was found in both 1957 and 1958 that slope had little 
effect on corn yield independent of the effect of surface 
soil thickness. 

To measure the effect of surface soil thickness on corn 
yield independent of any confounding effect of slope, a 
separate experiment was established on Marshall silt loam 
in which corn yield on artificially-exposed subsoil could 
be compared with that obtained on normal surface soil. 
Nitrogen fertilizer was applied to each surface condition 
at five levels to determine its yield response function to 
nitrogen fertilizer. No data of value were obtained in 1957 
due to a severe corn borer infestation. However, in 1958, 
the maximum corn yield on subsoil equalled that obtained 
on normal surface soil as shown by their yield response 
curves. 

From these results it can be concluded that in some 
seasons nitrogen fertilizer can substitute for surface soil 
thickness on the Marshall and Monona soils. 

Microfilm $2.50; Xerox $6.00. 125 pages. 


A STUDY OF THE FACTORS EFFECTING 
THE HERBICIDAL TOXICITY OF 
ETHYL-DI-N-PROPYLTHIOLCARBAMATE. 


(L. C. Card No. Mic 60-1647) 


Asoke Kumar Ghosh, Ph.D. 
University of Illinois, 1960 


Ethyl di-N-propylthiolcarbamate (EPTC) has been 
reported to be an effective pre-emergence herbicide, for 
the control of annual grasses and certain broadleaf weeds. 
The objective of these studies was to evaluate some of 
the factors which might influence the effectiveness of 
EPTC as a pre-emergence herbicide. 

Materials and Methods: Two field experiments were 
conducted in 1958 and 1959 at the Agronomy South Farm, 
Urbana, Illinois. Corn was grown at one and soybeans at 
the other location. The purpose was to study the herbi- 
cidal effectiveness of EPTC, as pre-emergence and in- 
corporated treatments, in corn and soybeans. Randomized 
complete block designs were used in these experiments. 
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There were 7 treatments in each experiment. These con- 
sisted of pre-emergence and incorporated treatments at 
2, 3 and 4 pounds of EPTC per acre, and an untreated 
check. 

Green-house and laboratory experiments were con- 
ducted to study (1) the effect of pre-emergence and 
incorporated treatments of EPTC on oats and millet, 

(2) the effect of EPTC volatility on dry oat seeds, (3) the 
tolerance of germinating corn to EPTC, (4) the tolerance 
of germinating corn seeds to different concentrations of 
EPTC and 2,4-D, (5) the tolerance of germinating oats and 
corn seeds to EPTC vapor, (6) the residual activity of 
EPTC in soil, and (7) the nature of movement of EPTC 

in soil. 

Results and Discussion: EPTC gave equally effective 
weed control, in corn and soybeans, in 1958 and 1959. 
Annual grasses were more effectively controlled than 
broadleaf weeds. Incorporated treatments gave more 
effective weed control but more severe crop injury than 
pre-emergence treatments. The effect of rate of EPTC 
used on per cent weed control and crop injury was linear 
in both corn and soybeans. Pre-emergence treatments 
gave higher yield of corn and soybeans than incorporated 
treatments. The lower yield of corn and soybeans from 
incorporated treatments was due to higher crop injury. 

An effective control of oats and millet was obtained in 
the green house with EPTC at 6 pounds of active material 
per acre. Incorporated treatment gave 90 per cent con- 
trol of oats and millet while pre-emergence treatment 
gave 50 per cent control. Dry and wet soil treatments 
showed no difference in the control of oats and millet. 
EPTC incorporated into dry soil at 4 pounds per acre did 
not injure oat seeds when the seeds were taken out after 
6 weeks and germinated in fresh soil. EPTC was toxic to 
germinating corn seeds at 100 p.p.m. or higher. At lower 
concentrations, no effect was observed on corn. At 0.01 
to 100 p.p.m., EPTC showed no marked inhibition of corn 
roots while 2,4-D showed almost complete inhibition at 
100 p.p.m. However, a striking inhibition of shoot length 
was observed with EPTC, even at the lower concentra- 
tions. EPTC was highly volatile from a free surface. 
Pre-soaked oats and corn seeds exposed to vapor from 
1000 p.p.m. EPTC solution for 1 to 24 hours showed inhi- 
bition of shoot length. No movement of EPTC was ob- 
served in either dry or wet soil. Probably the chemical 
was adsorbed in the incorporated layer of soil, preventing 
movement. It appears that although most of the weed 
seeds are ultimately killed by EPTC in soil through direct 
contact, it is possible that EPTC vapor also does play an 
important part in controlling weeds. EPTC incorporated 
in the soil at 4 pounds per acre showed residual activity 
even after 11 weeks. Residual activity was much greater 





when EPTC was incorporated in dry soil than in moist soil. 


In both laboratory and field studies, EPTC gave excel- 
lent weed control when incorporated into the soil, and was 
very little affected by weather conditions compared to 
pre-emergence application. These studies do indicate 
that chemicals of a similar structure should be evaluated 
as a soil incorporated treatment. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


THE EFFECTS OF COMPETITION FROM 
VARIOUS INTENSITIES OF SETARIA FABERII 
HERRM. GROWING WITH CORN AND SOYBEANS. 


(L. C. Card No. Mic 60-1658) 


Ellery Louis Knake, Ph.D. 
University of Illinois, 1960 





The primary objective of this three year study (1957- 
1959) was to determine the magnitude of corn and soybean 
yield reductions caused by Setaria faberii Herrm. (giant 
foxtail) growing in competition with corn and soybeans. 
The study was made at the Agronomy South Farm, Urbana, 
Illinois. 

Treatments consisted of various intensities of Setaria 





faberii growing in corn and soybean rows. The desired 


intensities of infestation were obtained by hand thinning. 
The most intense infestation of Setaria faberii was a band 
approximately four inches wide growing in the row. This 
band contained an average of fifty-four Setaria faberii 
plants per foot of row. Other treatments consisted of 
Setaria faberii plants growing one, two, four, twelve, and 














twenty-four inches apart, plus a check treatment which 
was kept weed free. 

Corn was planted at a rate of 13,000 plants per acre. 
The soil was in a relatively high state of fertility. Eighty 
pounds of nitrogen per acre was applied to all corn plots. 
Hawkeye soybeans were seeded in forty-inch rows. Cus- 
tomary cultural practices were used, including cultivation 
between the crop rows. Weeds were left growing only in 
the crop rows. 

Dry matter yields of above-ground parts of soybeans 
and weeds combined, approximated that of weed-free beans 
alone. Similarly, dry matter yields of the above-ground 
parts of corn and weeds combined, approximated that of 
weed-free corn alone. 

Reductions in per acre yields of dry matter from the 
above-ground portions of corn and soybeans were roughly 
proportional to the increase in the dry matter yield of 
weeds. 

Yield reductions for the highest intensity of weed 
infestation averaged approximately twenty-four percent 
for corn and twenty-eight percent for soybeans. Yields 
are presented in tables 1 and 2. 


Table 1. Yields from Corn Grown in Competition 
with Setaria faberii. 





3-year averages 1957 - 1959 


Bushels of Pounds of 
Treatments corn S. faberii 
per acre per acre 


54 weeds per foot of row 70.6 1517 
One weed every inch 78.4 1024 

- 7 "two inches 82.1 816 
four inches 85.0 595 
twelve inches 86.4 241 
twenty-four inches 90.4 93 
Check - no weeds 93.5 0 


" " " 


" " " 


" " " 
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Table 2. Yields from Soybeans Grown in Competition 
with Setaria faberii. 





3-year averages 1957 - 1959 


Bushels of Pounds of 


Treatments soybeans _ S. faberii 

per acre per acre 
54 weeds per foot of row 27.6 1173 
One weed every inch 31.9 515 
" " "two inches 34.6 375 
° ° " four inches 36.2 245 
. , "twelve inches 36.8 119 
" as "twenty-four inches 37.1 72 
Check - no weeds 38.5 0 


Microfilm $2.50; Xerox $8.00. 173 pages. 


THE INFLUENCE OF CALCIUM ON THE 
GROWTH, YIELD, QUALITY, AND 
CHEMICAL COMPOSITION OF WATERMELONS, 
CITRULLUS VULGARIS SCHRAD. 


(L. C. Card No. Mic 60-1910) 


Willie Estel Waters, Ph.D. 
The University of Florida, 1960 





The effects of varying calcium levels on vine growth, 
yield, quality, sex expression, fruit set, and the calcium, 
potassium, and magnesium content of Charleston Gray 
watermelons were studied in both the greenhouse and 
field. In the greenhouse, plants were grown in a basic 
nutrient solution containing from 4 to 256 ppm calcium. 
The field experiment consisted of three levels of calcium 
(0, 500, 1,000 pounds of hydrated lime per acre) and three 
levels of nitrogen (60, 120, and 180 pounds per acre of N 
from ammonium nitrate) arranged factorially on Kanapaha 
fine sand, 

Three weeks after transplanting, deficiency symptoms 
were apparent in both the vines and roots of plants in 
nutrient solutions containing 4 ppm calcium, and symptoms 
grew increasingly more severe as the season progressed. 
Plants produced in solutions containing 8 ppm calcium 
developed deficiency symptoms in the roots only. The dry 
weight of vines and roots decreased linearly, when meas- 
ured against the logarithms of the calcium levels; how- 
ever, the total dry weight, including fruit, did not decrease 
Significantly. In the field, the numbers and weight of both 
early and total marketable watermelons increased ina 
Significant linear manner in response to increasing cal- 
cium levels. Nitrogen had no effect on yield. 

Calcium levels had a profound effect on sex expression 
and fruit set in the greenhouse. The average ratio of 
Staminate to pistillate flowers of plants in 4 ppm calcium 
was 27.8 to 1. At 8 ppm calcium, however, the ratio 
dropped to 8.7 to 1 and did not further change significantly 
as the calcium levels were increased to 256 ppm. No 
fruit was set in solutions containing 4 or 8 ppm calcium, 
and no significant differences in fruit set occurred in 
solutions containing from 16 to 256 ppm calcium. In the 
field the total numbers of fruit set increased quadratically 
with increasing calcium levels. 








A large percentage of the ovaries of plants grown in 
solutions containing 4 and 8 ppm calcium turned dark 
brown to black in color beginning at the blossom-end, even 
before the floral parts opened. The percentage of blossom- 
end rot in the field could not be associated with treat- 
ments. The rind thickness at the blossom-end of the fruit 
decreased linearly with increasing increments of calcium. 
The percentage of soluble sugars was not influenced by 
treatments. 

Watermelon plants contained relatively large quantities 
of calcium, potassium, and magnesium, depending upon the 
ion concentration and balance in the substrate, the age of 
the plant, and the sampling position. Quantities as great 
as 9.90 per cent calcium, 5.90 per cent potassium, and 
1.11 per cent magnesium were observed in oven-dry field 
grown plants. 

In the greenhouse, the percentage of calcium increased 
and the percentages of potassium and magnesium generally 
decreased in the various parts of watermelon plants, when 
measured against the logarithms of increasing calcium 
levels. Similar responses were observed in the field, 
when measured against the pounds of hydrated lime ap- 
plied. The influence of nitrogen was not consistent; how- 
ever, increasing the ammonium nitrate levels generally 
resulted in a decrease of each cation in the tissues. 

Microfilm $2.50; Xerox $6.00. 121 pages. 
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ETIOLOGY AND EPIPHYTOLOGY OF 
VICTORIA BLIGHT OF OATS 
(L. C. Card No. Mic 60-1812) 


George William Buchenau, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: J. Artie Browning 


Victoria blight of oats, caused by Helminthosporium 





victoriae Meehan and Murphy, has been controlled with 


resistant varieties which do not carry the ‘Victoria type” 
of resistance to crown rust. This disease lends itself 
uniquely to basic research on root diseases because of its 
specificity for Victoria oat lines and its distinctive foliage 
symptoms. Such research also could contribute other 
control methods for the disease enabling breeders to use 
the valuable “Victoria type” of crown rust resistance. 

Plant diseases in general reach epiphytotic propor- 
tions by means of either or both of two kinds of inoculum: 
Primary inoculum, produced after a period of seasonal 
dormancy and secondary inoculum, produced from pri- 
mary or other secondary infections. Primary inoculum 
of H. victoriae occurs in soil and on seeds and its effects 
are known. Secondary inoculum may be air- or soil- 
borne and its effects are not clearly understood. This 
research was initiated to study the relative roles of 
primary and secondary inocula in epiphytotic development 
of the disease, and the effects of various factors on these 
inocula. 

Greenhouse, laboratory, and field experiments showed 
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the soil microflora has an adverse effect on soil-borne 
inoculum of H. victoriae similar to that reported for 

H. sativum Pammel, King, and Bakke. Greenhouse and 
laboratory experiments indicated a rapid decrease with 
time of inoculum potential in non-autoclaved soil. In 
autoclaved soil, a similar decrease in inoculum potential 
was not detected until two weeks had elapsed. This de- 
layed effect was attributed to the time required for 
recolonization by antagonistic microorganisms. Field 
experiments demonstrated inoculum potential of H. vic- 
toriae decreased in the presence of the microflora of _ 
untreated soil but not in formaldehyde-treated soil until 
sufficient time had elapsed for recolonization. 

Attempts to reduce soil-borne primary inoculum with 
several seed treatments (Ceresan M, New Improved 
Ceresan, Panogen-15, Agrox, Mer-Sol 48, water, anda 
bacterial soak) were not successful. Seed-borne inoculum, 
the other source of primary infections, was controlled by 
Ceresan M and water-soak seed treatments, as previously 
shown by other workers. 

Production of secondary inoculum as the pathogen 
spreads from previous infections may also result in 
epiphytotics of Victoria blight. This study showed the 
pathogen spread rapidly through soil in the presence of 
roots of susceptible oat varieties, whereas it was unable 
to spread through non-autoclaved soil in the absence of 
such roots. Seed treatment materials tested did not con- 
trol secondary spread consistently, nor did a soil amend- 
ment of decomposed manure. Mixed plantings of resistant 
and susceptible varieties tended to reduce secondary 
spread. Microfilm $2.50; Xerox $5.80. 120 pages. 


HEREDITARY VARIATION IN THE ABILITY 
OF A LEAFHOPPER TO TRANSMIT TWO 
UNRELATED PLANT VIRUSES 


(L. C. Card No. Mic 60-1672) 


Akkihebbal N. Nagaraj, Ph.D. 
University of Illinois, 1960 


Individuals of the leafhopper Agallia constricta Van 
Duzee were found to differ in their ability to transmit two 
unrelated plant viruses viz., wound-tumor virus (WTV) 
and the New Jersey strain of potato yellow-dwarf virus 
(PYDV). By selective breeding through six generations, 
four races of the leafhopper were obtained which differed 
in their relative abilities to transmit the two viruses. 
These were designated races WY, Wy, wY, and wy. Race 
WY was efficient in transmitting both viruses, Wy efficient 
in transmitting WTV but not PYDV, wy efficient in trans- 
mitting PYDV but not WTV, and wy inefficient in trans- 
mitting both viruses. 

Under the experimental conditions WTV and PYDV 
did not seem to interfere with the transmission of each 
other, either in the insect or in crimson clover plants. 

The races WY and wY were efficient both in acquiring 
PYDV from infected plants and in transmitting it. The 
greater or lesser efficiency of different races of the vector 
in transmitting this virus was shown to be a hereditary 
character. The greater efficiency of races WY and Wy in 
transmitting WTV was found to be due in large part to 
persistence of this virus through transovarial passage. 








Results of a single experiment indicated that insects which 
were selected once for better transmission of WTV, when 
freed from this virus, could acquire it from infected plants 
and transmit it more efficiently than the unselected stock 
insects. 

Insects of race wY which were efficient transmitters 
of PYDV were inefficient transmitters of WTV and those 
of race Wy were efficient transmitters of WTV and ineffi- 
cient transmitters of PYDV. This indicates that mecha- 
nisms which favor efficiency of transmission of both the 
viruses could not be the same. It is suggested that at 
least two alleles, if not two genes, are involved in deter - 
mining efficiency of transmission of WTV and PYDV. 

Races WY and Wy allowed a high rate of transovarial 
passage of WTV. However, insects of race wY allowed 
a significantly lower amount of transovarial passage of 
WTV. These differences in transovarial passage of WTV 
in different races of the leafhopper, indicated that the 
extent of transovarial passage was probably a genetically 
determined trait in the insect. No transovarial passage 
of PYDV was observed in either the efficient or the ineffi- 
cient races of A. constricta. 

Among the races WY and Wy which allowed a high 
transovarial passage of WTV, the former race was effi- 
cient and the latter inefficient in transmitting PYDV. 
However, race wY which was efficient in transmitting 
PYDV allowed a small amount of transovarial passage of 
WTV. These facts showed that the ability of the leaf- 
hoppers to acquire and transmit PYDV was inherited ina 
manner not dependent on the relative ability for trans- 
ovarial passage of WTV. Therefore, all the evidence 
suggests that the genetic mechanisms in A. constricta, 
which govern the abilities to acquire and transmit WTV 
and PYDV, and which govern the extent of transovarial 
passage of WTV and PYDV, are different for each virus. 

Microfilm $2.50; Xerox $3.00. 48 pages. 


VERTICILLIUM WILT AND PHYTOPHTHORA 
BLIGHT OF CHILE PEPPER 


(L. C. Card No. Mic 60-1830) 


Roy Minoru Nakayama, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Chas. S. Reddy 


Two diseases of chile peppers (Capsicum frutescens L. 
var. longum Sendt.) were found to be important in the pro- 
duction of this crop in New Mexico. Verticillium albo- 
atrum Reinke and Berth., incitant of Verticillium wilt, 
and Phytophthora capsici Leonian, incitant of Phytophthora 
blight, were isolated from diseased chile pepper plants 
from four widely separated areas in the state. When 
wounded or nonwounded roots of pepper plants 10, 30, 45, 
75 and 120 days old were inoculated with each pathogen, 
symptoms were reproduced. 

In early stages, P. capsici and V. albo-atrum infected 
plants appear similar in that leaves droop and roll inward, 
exposing the lighter colored lower surface. Ina few days, 
the leaves permanently wilt and rapidly dry and turn light 
brown. These leaves as well as the wrinkled fruit remain 
attached to the plant for most of the season. Diseased 
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plants occurred either singly or together in scattered 
groups within an irregularly defined area generally at the 
lower end of poorly drained fields. 

There are also differences in symptoms of each 
disease. V. albo-atrum caused a discoloration only in 
the vascular tissue that varied from a slight flecking to a 
light brown appearance of the woody tissue. The pathogen 
was isolated from the root, stem, petiole and from peduncle 
of fruit. 

P. capsici caused a blackish-brown discoloration and 
rot of the cortex of some or all lateral roots and adjacent 
stem and always of the main root. When plants in the 
advanced stages of disease were pulled from the soil, the 
diseased cortex readily sloughed off. The pathogen was 
isolated only from the discolored cortex of roots and 
stems and from separately infected fruit. 

P. capsici killed 30 day old squash, pumpkin (Cucurbita 
pepo L.), 30 and 120 day old pepper (California Wonder) 
plants. Symptoms on bell pepper were identical with those 
produced on chile plants. 

V. albo-atrum isolated from chile was mildly patho- 
genic to cotton, but isolates from cotton, tomato and 
potato did not infect chile plants. 

P. capsici readily infected green fruit and four days 
after inoculation the entire fruit was water-soaked, then 
became a light colored, firm and wrinkled mummy. 

Infection of chile pepper leaves by P. capsici was 
through stomates and by direct penetration of epidermal 
cells by germ tubes of zoospores between 60 and 120 
minutes after inoculation. Mycelium was intra- and inter- 
cellular. 

The maximum average daily increase in colony diame- 
ter on media occurred at 25 and 30°C. with P. capsici; 
at 20 and 25° C. with V. albo-atrum. + 

P. capsici was recovered from seed 30 days after fruit 
inoculation, but not from seed, stem and roots after three 
months storage. V. albo-atrum was not isolated from 
seed, but was recovered from roots and stems after two 
years storage. 

Fusarium wilt, caused by Fusarium annuum Leonian 
and Phytophthora blight had previously been reported on 
chile peppers in the state. In these studies, P. capsici 
isolated from any diseased part of a chile plant, including 
the roots, produced all the symptoms attributed to both 
diseases, and all Fusarium isolates from plants that 
showed symptoms considered to be typical of those re- 
ported for Fusarium wilt were nonpathogenic. 

Investigations on control measures were not attempted 
inthese studies. Microfilm $2.50; Xerox $5.20. 101 pages. 























FACTORS AFFECTING THE OCCURRENCE 
OF SYMPTOMLESS AND VIRUS-FREE PLANTS 
PROPAGATED FROM WOUND-TUMOR 
SWEET CLOVER CUTTINGS 


(L. C. Card No. Mic 60-1687) 


Melvyn Ira Selsky, Ph.D. 
University of Illinois, 1960 


When old (18-25 weeks) sweet clover plants, Melilotus 


officinalis (L.) Lam., clone Cio, infected with the vector- 








less (VL) strain of wound-tumor virus, were used as 
sources for cuttings, about 20% of the plants that devel- 
oped were virus-free. Plants were classified as virus- 
free if no root or stem tumors developed during two or 
more vegetative propagations in a greenhouse in which 
the temperature ranged from 17-33 and averaged 23°C. 
The exposure of similar diseased plant material to vary- 
ing periods of high temperature in temperature- and 
light-controlled chambers, resulted in an increase in the 
frequency of virus-free plants which developed when 
cuttings were similarly propagated from the treated 
plants. For 6-10 day and 11-17 day treatments at 35°C 
this frequency was 44 and 75% respectively. Evidence 
was obtained which indicated that treatment at 40°C was 
even more effective than at 35°C, when plants survived 
the equivalent treatment periods. A variation in the re- 
sponse of different source plants to the same heat treat- 
ment was noted in the experiments performed. 

When untreated, greenhouse-grown, VLC,, plants of a 
younger age (6-9 weeks old), were used as sources for 
cuttings, the frequency of virus-free plants that developed 
dropped to 2%. 

A variable number of virus-free plants developed from 
cuttings of older VLCio plants which were treated with 
analogues of metabolic purines and pyrimidines. It could 
not be determined whether there was any therapeutic 
effect attributable to the analogues, because none of the 
treatments yielded results markedly different from those 
obtained from untreated plants. 

In another series of experiments, wound-tumor sweet 
clover cuttings were grown in control chambers from the 
time of their propagation. When cuttings infected with a 
severe vectorial (VI,) strain of the virus were subjected 
to treatment at 14°C for 49 days, 6% of the plants that 
developed from them remained symptomless when subse- 
quently grown the next generation in the greenhouse. Ina 
similar experiment with VLC,, cuttings, 74% of the plants 
derived from sources treated at 14°C for 49 days remained 
without tumors for the next vegetative generation under 
greenhouse conditions. No tumor formation occurred 
during the growth of VLC,, cuttings in the control cham- 
bers at 14°C for three successive vegetative generations. 
In a later experiment, however, 68% of another group of 
VLC,, plants remained symptomless after growth in the 
chambers at 14°C for a second vegetative generation. 

When a vectorless strain and two vectorial strains of 
wound-tumor virus were compared as to tumor response 


- after growth for one vegetative generation in the chambers 


at 14°C, it was noted that the strains varied in their ability 
to form tumors at the low temperature. Plants derived 
from cuttings infected with a mild vectorial (VI, ) strain 
showed a lower incidence of tumors than did those plants 
derived from cuttings infected with a severe (VI,) vec- 
torial strain. VLCio plants showed no tumor response 
after growth for one generation at 14°C. 

The possible mechanisms involved in low temperature 
and high temperature therapy of virus-diseased plants 
are discussed. 

Microfilm $2.50; Xerox $3.80. 68 pages. 
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ANATOMY 


AN EXPERIMENTAL STUDY OF THE 
PATHWAY AND DESTINATION OF FIBERS 
ARISING IN THE HEAD OF THE CAUDATE 

NUCLEUS IN THE CAT AND MONKEY 


(L. C. Card No. Mic 60-2085) 
Theodore J. Voneida, Ph.D. 
Cornell University, 1960 


Discreet unilateral lesions of one -five mm. diameter 
were placed in the head of the caudate nucleus in fifty-six 


cats (Felix domesticus) and six monkeys (Macacus rhesus). 


The lesions were produced electrolytically in the former, 
by means of the Horsely-Clarke stereotaxic instrument. 

A direct surgical approach was used in the case of the 
monkeys, where caudate tissue was aspirated through a 
glass cannula. The results which are reported pertain 
only to five cats and one monkey - animals which had 
relatively large lesions with no extraneous damage to 
homolateral structures. The animals survived for varia- 
ble periods, ranging from three to twenty-two days post- 
operatively, and then were anesthetized with pentobarbitol 
sodium and the head perfused with saline and formalde- 
hyde. The brain was removed and placed in 10% formalde- 
hyde, or a solution of formaldehyde, hydroquinone and 
calcium chloride for two weeks to six months. It was then 
frozen and sectioned transversely, sagittaly or horizon- 
tally, so that a three dimensional reconstruction of path- 
ways could be made. The Nauta-Gygax silver method was 
employed for degenerating axons; thionin, Weil and cresyl 
violet-luxol fast blue were used for normal cells and 
fibers. The degenerated axons were traced microscopi- 
cally from the site of the lesion to their termination. The 
results were as follows: Fibers arising in the head of the 
caudate nucleus pass ventrally, caudally and laterally into 
the anterior limb of the internal capsule. After they have 
entered the capsule, they continue in a ventrolateral and 


ANTHROPOLOGY 


PREHISTORIC CULTURAL CHANGE AND 
STABILITY IN THE CAROLINA PIEDMONT AREA 


(L. C. Card No. Mic 60-1749) 


Joffre Lanning Coe, Ph.D. 
University of Michigan, 1960 


This thesis is concerned with the identification and 
antiquity of certain discrete cultural units as they were 
represented at three sites in the Carolina Piedmont. It is 
further concerned with the continuity and discontinuity of 
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caudal direction, weaving “mong the capsular fibers. In 
the case of the cat brain, caudate efferents also traverse 
the lateral arm of the anterior commissure immediately 
rostral to the entopeduncular nucleus (medial division of 
the globus pallidus); in the monkey most of the caudate 
fibers pass dorsal to it. At the level of the anterior com- 
missure the fibers take a rather sharp medial turn and 
enter the medial division of the globus pallidus where 
many of them end. The remaining fibers pass through the 
pallidum, proceed caudally and assume a position along 
the ventrolateral edge of the cerebral peduncle. At the 
caudal level of the optic chiasma they begin a gradual 
dorsomedial turn until they reach the rostral pole of the 
substantia nigra - pars reticulata - where they end. No 
evidence of degeneration has been observed caudal to this 
level in any of the brains studied. Likewise, levels rostral 
to the lesion have been found to be completely free of 
degeneration. 

A chronological review of the recent literature shows 
a gradual change in attitude toward the role played by the 
caudate in mammalian behavior. Classically it has been 
looked upon as an area concerned primarily with motor 
activity -- possibly exerting an inhibitory effect on motor 
impulses from the cerebral cortex. 

A hypothesis is set forth, based on present and earlier 
studies, that the head of the caudate nucleus not only plays 
upon motor impulses which are proceeding from the 
cortex toward the final common pathway, but also influ- 
ences cortical activity by altering sensory impulses 
before they reach the cortical areas. Arguments are 
presented for both possibilities: Motor activity may be 
influenced by the caudate at the level of the substantia 
nigra, since both cortical and caudatal fibers form 
synapses there. The caudate could influence sensory 
activity at the thalamic level before it reaches the cere- 
bral cortex, by means of a caudato-pallido-thalamic path- 
way. Microfilm $2.50; Xerox $7.20. 151 pages. 





these units, particularly in the relatively unknown Archaic 
stage. Finally, it is concerned with the development of a 
hypothesis that will increase the probability of finding 
stratified sites in the river flood plains, since that is 
where the answers lie to the problems of early cultural 
developments in the eastern United States. 5 
In the Uwharrie area of Piedmont North Carolina, the 4 
Doerschuk and Hardaway Sites were excavated intensively. 4 
Especial attention was paid to the natural stratification of 4 
former occupational levels. The artifactual remains were 
isolated into relatively short time periods and at the 
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Doerschuk Site they were correlated with the deposition 
record of the flood plain. At the Hardaway Site, the super- 
position of cultural complexes were segregated on the 
basis of relative depth and unit analysis of associations 
and point of origin. The basic data and description of 
these two excavations were presented in Chapters I and II. 

Chapter III was devoted to the analysis and description 
of the extensive excavations at the Gaston Site in the 
Halifax area on the Roanoke River. This site served to 
test the hypothesis developed as a result of the previous 
work in the Uwharrie area and demonstrated that the 
presence of naturally stratified cultural deposits could be 
predicted for river flood plains. 

At the Doerschuk Site, Chapter I, it was discovered 
that nine separate and distinct cultural groups had lived 
in that area and that their remains were buried in an 
eleven foot deposit of alluvial sand and silt. The earliest 
complex, Stanly, occupied the site around 5000 B. C. and 
the latest aboriginal occupation, Caraway, occurred at 
1735 A. D. The sequence of deposits at this site, there- 
fore, covered a span of nearly 7000 years. 

The Hardaway Site, Chapter II, contained the remains 
of the previously described occupations in its upper level 
and underlying those, there were found three earlier cul- 
tural complexes. They were the Kirk, Palmer, and Harda- 
way. The estimated age of the Hardaway component was 
7000 B. C. 

The Gaston Site, Chapter II, contained the stratified 
record of six aboriginal occupations. The earliest, Guil- 
ford, was estimated to have existed at about 4000 B. C. 
The next occupation was the Halifax which has a radio- 
carbon date of 3484 B. C. The last occupation was the 
Gaston component and this has a radiocarbon date of 
1741 A. D. At this site, therefore, the cultural sequence 
covered a period of nearly 6000 years and demonstrated 
a parallel cultural development to that previously de- 
scribed in Chapter I. 

In conclusion, the analysis of the data from these three 
sites has demonstrated the continuity of cultural growth in 
the Carolina Piedmont for a period of 9000 years. It has 
isolated the defined a total of sixteen cultural complexes 
and placed them into a significant time and space per- 
spective. Finally, it resulted in the development of a 
working hypothesis for the identification of stratified sites 
in the river flood plains based upon both natural and cul- 
tural factors. Microfilm $5.15; Xerox $18.25. 403 pages. 


CULTURAL DIVERSITY AMONG 
TRINIDADIAN PEASANTS 


(L. C. Card No. Mic 60-1589) 


Morris Freilich, Ph.D. 
Columbia University, 1960 


This study provides further data on the problem of 
cultural ecology. The problem has been described as 
heing: “to ascertain whether the adjustments of human 
Societies to their environments require particular modes 
of behavior or whether they permit latitude for a certain 
range of possible behavior patterns. ”* 

To date the answers given have stressed the affects 
that cultural ecological adaptations tend to have on other 





aspects of culture. In Trinidad I attempted within the 
limits of a single community, Anamat, to study the cul- 
tural ecological adaptations and the cultural systems of 
two groups with different cultural traditions. These two 
groups, the Creoles and East Indians, have shared the 
same habitat, a similar technology, involvement in the 
production and sale of the same cash crop, and have been 
subject to the wider Trinidad society for almost a century. 

The study describes the common cultural ecological 
adaptations of Creole and East Indian peasants and pre- 
sents their respective cultural systems. The two cultures 
are then compared and the comparison clearly indicates 
that the Creoles and East Indians maintain distinctive 
culturally determined institutions, behavior patterns and 
values which are in sharp contrast to each other. 

The cultural system of the Creole emphasizes living in 
the present, associating with friends in the village of 
Anamat and has a loose equalitarian authority structure. 
The basic kinship unit is the matrilineal consanguineal 
family which is held together by ties of affection between 
the members. The Creoles use money and sex as media 
of exchange and have fete as their major goal. 

The East Indian cultural system emphasizes living in 
the future, associating with family wherever such family 
resides, and has a rigid patripotestal and hierarchical 
authority structure. The basic kinship unit is patrilineal 
and consanguineal, and is held together by joint ownership 
of property. Money is the medium of exchange and the 
major goal of the group is family improvement. 

How is the situation in Anamat to be explained? 
Steward and associates in emphasizing cultural ecological 
influences. describe adaptational systems as permissive 
or deterministic to the extent that such systems permit 
latitude of socio-cultural types. Anamat would for them 
represent a permissive adaptational system. In this study 
I attempt to show that a theoretical approach which views 
culture in terms of groups with permissive or determinis- 
tic adaptational systems is incomplete. 

I suggest that a more complete theoretical approach to 
cultural data must take into account both the adaptational 
setting and the cultural type. To such ends I propose the 
terms generalized and specialized cultural types; a gen- 
eralized cultural type is defined as one whose behavior 
patterns, institutions and values are not functionally re- 
lated to only one type of adaptational setting, but can 
easily adapt to many types of adaptational settings. A spe- 
cialized cultural type is defined as one whose behavior 
patterns, institutions and values are highly functionally 
related to a given type of adaptational setting. 

It is further suggested that a theoretical approach 
which combines an emphasis on cultural ecological types 
(permissive or deterministic) and cultural types (gen- 
eralized or specialized) has greater predictive possibili- 
ties than one which limits itself to stressing the adapta- 
tional setting. Microfilm $2.55; Xerox $9.00. 196 pages. 
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SOME ANTHROPOLOGICAL PARAMETERS OF 
A CIVILISATION (THE ECOLOGY AND 
EVOLUTION OF INDIA’S HIGH CULTURE). 


(L. C. Card No. Mic 60-1146) 


Frederic K. Lehman, Ph.D. 
Columbia University, 1959 


This dissertation contains two parts. The first is 
theoretical. It is an approach to the question, is a civiliza- 
tion a social and cultural entity having definite structural 
boundaries and a membership of local cultures that can be 
unambiguously determined without the circularity of defin- 
ing the civilization from the common characteristics of an 
arbitrarily chosen cluster of local cultures? The problem 
is to make sense of the “representativeness” of local 
cultures studied in anthropological field work for a civili- 
zation of which they are assumed to be members. 

The boundaries of a civilization are defined by the 
structure of its culture and society. But we cannot speak 
of the parameters of that structure unless we can also 
speak of the “causal” factors to which that structure is an 
adaptation. The methods, then, chosen for our purpose 
are those of cultural ecology and cultural evolution, as 
developed recently by J. H. Steward and his associates. 

The discussion proceeds to an exposition of the related 
theories of cultural ecology and evolution, in order to 
build a rigorous framework of theory from which to derive 
methods applied, in the second part of the dissertation, to 
the substantive structural analysis of Indian civilization. 
Cultural ecology and evolution, as so far developed, are 
controversial and suffer from being self contained. A de- 
tailed examination is made of the relations between this 
set of theories and the principles and discoveries of other 
branches of social and cultural anthropology, so that the 
ecological and evolutionary analysis may be deepened by 
the incorporation of insights and principles from other 
approaches to society and culture. 

Chapters three, four and five compare Indian civiliza- 





ISOLATION AND CLASSIFICATION OF A NEW 
SERIES OF AZOTOBACTER BACTERIOPHAGES 


(L. C. Card No. Mic 60-1975) 


James Thomas Duff, Ph.D. 
The University of Texas, 1960 


Supervisor: Professor Orville Wyss 


Although a bacteriophage for azotobacter had been 
reported’ securing additional phages appeared desirable 
since they would serve as a supplementary tool in the 
study of ecology and mutations in these organisms and 
would be an aid in the species designation of this genus. 

Successful isolation of azotobacter phages from soil 
samples obtained from scattered geographical areas was 
accomplished by using a modified Burk’s nitrogen-free 








BACTERIOLOGY 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


tion and its culture with the structural model of so-called 
hydraulic or irrigation-based societies, primarily in terms 
of the profile of evolutionary stages developed by Steward 
and others. The profile comprises the stages, Formative, 
Regional Florescent, Classical-Imperial and Cyclical 
Conquest, in each of which cultural developments are seen 
as responses to successive problems of adaptation to the 
environmental and technological base of an hydraulic 
society. It is; however, found necessary to refine the 
theory of hydraulic society to include such cases as India’s, 
where the basic ecological factor is not so much the man- 
agement by the state of ramifying irrigation works as the 
management of ramifying public works of more general 
character together with a monolithic commitment by the 
state and its bureaucracy to exploitation of intensive agri- 
culture based in some measure on irrigation systems. 

Chapter five is an analysis of the caste system as the 
bounding structure of Indian civilization in the “ethno- _ 
graphic period.” The methods of analysis are chiefly 
those of British social anthropology, but the structure is 
viewed as an adaptation to the ecological problem of main- 
taining the essential services and organisational require- 
ments of the highly ordered, bureaucratic hydraulic society 
under conditions of extreme and continued political frag- 
mentation and decentralization, conditions inhering in the 
post-Imperial period owing to the increasing strategic 
importance of regions of the sub-continent not amenable 
to exploitation on the intensive and ramifying lines men- 
tioned above. 

From the foregoing analysis is derived an hypothesis 
that a caste system must have as a structural principle 
the heterarchical rank-ordering of its component castes, 
different from the more usually discussed hierarchical 
ranking. A formula for heterarchical ordering is given 
and published data on caste are found to yield substantive 
evidence of this principle in the social structure of recent 
and contemporary India. 

Microfilm $10.05; Xerox $35.85. 796 pages. 






medium with sucrose as the carbon source. Natural 
azotobacter flora present in the soil samples served as 
the enrichment strains and the medium was not further 
enriched by the addition of laboratory cultures of the 
bacteria. Phage titers as high as 5.5 x 10® plaque 
formers/ml were obtained when the indicator strain for 
phage assays was Azotobacter vinelandii O. On the basis 
of plaque morphology, nine distinct phage isolates were 
obtained and purified by standard techniques. The plaques 
formed by the phages consisted of a central clear area 
surrounded by a halo and ranged from 1 mm to 7 mm in 
diameter. Photographs and descriptions of the various 
plaque types were presented. 

Antiphage sera were produced in rabbits against the 
original phage’ and eight of the new isolates. On the basis 
of cross-neutralization experiments with homologous and 
heterologous antisera, the ten phages were placed into four 
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major serological groups. Groups I and II contained four 
phages each and groups III and IV contained one phage 
each. The degree of serological relatedness among the 
phages within groups I and II was determined. Kinetic 
studies on the rates of neutralization of the various phages 
with homologous and heterologous antisera indicated that 
phages A-21 and A-23 in group II were more closely 
related to each other than to phage A-22. The two phages 
showed identical host range specificities and were similar 
by plaque morphology. Preliminary data on the degree of 
relatedness among the group I phages indicated a close 
relationship between phages A-11 and A-13 and between 
A-12 and A-14. The same relatedness was observed by 
plaque morphology studies. 

A survey of 48 azotobacter strains showed that 11 out 
of 12 A. vinelandii strains and 14 out of 25 A. chroococcum 
strains showed plaque formation by one or more of the 
phages. Strains of A. agilis, A. macrocytogenes and 
A. insigne were not lysed by the phages. Phage sensitivity 
of the A. indicus strains was difficult to assess due to 
their slow growth and copious formation of gummy ma- 
terial. Preliminary studies indicated that these strains 
were not sensitive to the present phages. 

In the Seventh Edition of Bergey’s Manual of Deter- 
minative Bacteriology, the strains of A. vinelandii and 
A. agilis were grouped under one species designated 
A. agilis. A number of investigators have shown morpho- 
logical, ecological and physiological differences between 
these two groups of organisms. The present studies 
indicated a difference between these strains in respect to 
phage sensitivity. The value of the present series of 
phages in classification of the genus Azotobacter was 
discussed, Microfilm $2.50; Xerox $5.80. 116 pages. 


























1. Monsour, V., Wyss, O. and Kellogg, D. S., 1955, 
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A FILAMENTOUS MUTANT OF 
ESCHERICHIA COLI B/R RESISTANT 
TO HEXACHLOROPHENE 


(L. C. Card No. Mic 60-1992) 





James Earl Moyer, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Orville Wyss 


The formation of long forms by bacteria - commonly 
referred to as filaments - as a result of the suppression 
of the division processes without a concomitant retarda- 
tion of the processes responsible for growth is a well 
recorded phenomenon. A number of adverse stimuli have 
been demonstrated to be capable of eliciting the filamen- 
tous response in microorganisms, however, the effect of 
these agents is usually temporary and readily reversible; 
One or more transfers in the absence of the inducing agent 
result in a cell population of normal morphology. 

By means of hexachlorophene a resistant mutant has 
been obtained from E. coli B/r which is unusual in that a 
proportion of cells from any culture are in the filamentous 
State. That the morphological variation is heritable has 





been demonstrated by the persistence of filaments after 
150-200 transfers on various media in the absence of the 
stimulating agent. On the basis of Bergey’s standard 
identification criteria, the mutant is identical with the 
parent B/r strain. 

Attempts to reverse filamentation by supplementation 
of the growth medium with a wide variety of amino acids, 
purine and pyrimidine derivatives, trace metals, specific 
bacterial cell wall constituents, and filtrates or extracts 
of the parent cells have met with failure. That the forma- 
tion of filaments is not due to any toxic substance(s) 
formed by the mutant itself has been shown by the in- 
ability of filtrates and extracts of the mutant cells to 
promote filamentation in the parent strain. The mutant 
has been shown to be inherently more susceptible than the 
parent to a number of different deleterious agents, in- 
cluding disinfectants, antibiotics, and radiations. 

It is postulated that the mutation to hexachlorophene 
resistance involves a permanent slowing down of the rate 
of division without a concurrent retardation of the growth 
rate resulting in the formation of filaments. Evidence 
that these long forms are capable of division at some 
stage of their development and are not destined for 
eventual lysis has been demonstrated photographically. 

It is further believed that the increased susceptibility of 
the mutant cells to inactivation by the various adverse 
stimuli tested may be attributed to the effect of these 
agents on the pre-existing divisional abnormality. 
Microfilm $2.50; Xerox $5.00. 100 pages. 
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MECHANISMS OF STREPTOCOCCUS FAECALIS, 
SCHIZOPHYLLUM COMMUNE 
AND STREPTOMYCES. 


(L. C. Card No. Mic 60-1959) 


Donald Joseph Niederpruem, Ph.D. 
The University of Buffalo, 1960 











The respiratory systems of Streptococcus faecalis, 
Schizophyllum commune and Streptomyces were investi- 
gated. Previous studies have indicated that the cyanide- 
insensitive respiration of Streptococcus faecalis cells 
exhibit a high oxygen affinity. These studies were ex- 
tended with cell-free extracts. The presence of a “solu- 
ble” DPNH* oxidase system was demonstrated. The 
DPNH oxidase was unaffected by O,/N, mixtures con- 
taining 5, 20 or 100% oxygen; the oxygen affinity (1/Krm) 
was evaluated as 1.6x 10°. The cell-free DPNH oxidase 
system was resistant to heavy metal-binding agents 
(cyanide, phenylthiourea, diethyldithiocarbamate) but was 
inhibited by -SH combining agents (phenylmercuric ace- 
tate, para-chloromercuribenzoate); the latter was 
reversed by cysteine. The presence of a DPNH peroxidase 
was shown in crude extracts. The significance of a flavin 
oxidase with a relatively high oxygen affinity was dis- 
cussed. 

Respiratory studies were also carried out with Schizo- 
phyllum commune (homokaryon, strain No. 699, mating 
type A“ B”). Respiration of the mycelium was sensitive 
to cyanide, azide and carbon monoxide (dark); the latter 
was largely photoreversible. Inhibition was also observed 
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with Antimycin A and phenylmercuric acetate whereas 

- phenylthiourea and diethyldithiocarbamate were without 
effect. Dinitrophenol stimulated oxygen consumption at 
low concentrations; higher levels proved inhibitory. 
Radial growth of the mycelium was inhibited by levels of 
dinitrophenol which promoted respiration. Cell-free 
extracts showed significant cytochrome oxidase activity 
which was sensitive to cyanide, azide and carbon monoxide 
(dark). Cytochrome c reductase activity was demonstrated 
with DPNH, TPNH, malate or succinate. Particulate 
fractions consumed oxygen in the presence of succinate 
but were inactive with respect to alpha-ketoglutarate. 

A difference spectrum of the particles reduced with DPNH 
showed a3-(443-445 my), a-(603-605 my), b-(560-562 my) 
and c-(550-552) my type cytochromes as well as flavo- 
protein (460-480 my). 

Investigations were also carried out with a variety of 
Streptomyces. Mycelium respiration proved sensitive to 
cyanide in S. fradiae, S. griseus, S. rimosus, S. lavendulae 
and S. coelicolor. Particulate fractions isolated from 
either S. fradiae or S. griseus showed a cyanide-sensitive 
succinoxidase. Difference spectra of hydrosulfite- 
reduced particles showed a-, b- and c-type cytochromes 
as well as flavoprotein in every case. Absorption maxima 
were evident at 600 (a), 558-564 (b) and 550-552 (c) mu. 

A trough at 460-475 muy indicated flavoprotein. In the 
Soret region, the spectra were dominated by a b-type 
cytochrome (428-434 mu). The S. griseus difference 
spectrum showed a cytochrome a3-type component at 
445 mu which, when reduced, combined with carbon 
monoxide to give a peak at 428-430 my. The S. fradiae 
CO-difference spectrum showed a trough at 430 mu and 
a peak at 420 mu. Whereas the particles showed only 
slight activity (e.g. oxidase, reductase) towards mammalian 
cytochrome c, DPNH oxidation and diaphorase activity 
were readily demonstrated. 

The relations of culture age to the respiratory activities 
of either S. fradiae or S. griseus were studied. Young cul- 
tures of either species yielded particles characterized by 
a cyanide-sensitive succinoxidase and a DPNH oxidation 
which was resistant to this inhibitor. Succinate-reduced 
particles of S. fradiae showed an a3-type cytochrome 
component at 442-444 muy, in addition to the dominant 
b-type cytochrome at 429 muy in the Soret region. DPNH- 
or hydrosulfite-reduced particles from either species 
showed a-, b- and c-type cytochromes and flavoprotein in 
the difference spectra. As the cultures aged, the cell-free 
extracts showed a cyanide-sensitive DPNH oxidation. Dif- 
ference spectra were dominated largely by the b-type 
cytochrome in the Soret region at this time. Although b- 
and c-type cytochromes were observed in the visible 
region of the difference spectrum, cytochrome a was very 
difficult to detect. 

Microfilm $2.90; Xerox $10.15. 223 pages. 
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PHYSIOLOGICAL PROPERTIES OF 
NITRATE-REDUCING MICROCOCCI 
ISOLATED FROM TOBACCO LEAVES 


(L. C. Card No. Mic 60-2022) 


Peter Adams Nielsen, Ph.D. 
Columbia University, 1960 


Bacterial plate counts were obtained from thirty-four 
samples of leaves of Pennsylvania tobacco in various 
stages of fermentation. A large increase in the microbial 
population of the leaves at the outset of the fermentation, 
with numbers as high as 11 x 10° bacteria per gram, was 
observed, but after about one month the plate count dropped 
to about 3 x 10° and continued to decrease at a slower rate 
for the remainder of the process. 

Quantitative isolations were made from eleven of the 
samples. Of 345 isolates examined, 340 belonged to three 
genera: Micrococcus (223), Bacillus (B. pumilus), 27, and 
Flavobacterium (F. proteus), 90. The remaining five were 
unidentified gram-negative rods. The micrococci consti- 
tuted 96-100 per cent of the total bacterial population in 
the first two weeks of the fermentation. 

Eighty-nine Micrococcus isolates were identified. 

75 were nitrate-reducing M. epidermidis (Staphylococcus 
epidermidis), 13 were M. ‘candidus, and one, M. freuden- 
reichii. 

Investigations were carried out to ascertain the pos- 
sible reasons for the numerical superiority of the nitrate- 
reducing M. epidermidis during the early part of the 
fermentation. It did not outgrow Bacillus species in 
aerobic broth cultures. It did not use nitrate, nitrite, or 
ammonium nitrogen as the sole nitrogen source in culture 
media; however, nitrate was utilized as an electron ac- 
ceptor in anaerobic growth. 

Using both growing cultures and suspensions of washed, 
non-proliferating cells, the nitrate reductase enzyme 
system of M. epidermidis was shown to be both adaptive 
and oxygen-sensitive. 

Nitrite was demonstrated as the first step in the reduc- 
tion of nitrate by the organism. Small concentrations of 
nitrite were ultimately utilized, but the final reduction 
products were not determined. Neither nitrite nor hy- 
droxylamine could substitute for nitrate as the electron 
acceptor for the initiation of anaerobic growth. 

Adapted cells growing anaerobically in the presence of 
nitrate continued to grow aerobically at an increased rate 
when air was admitted to the system and with no further 
nitrate reduction. Adapted cells cultivated aerobically 
continued growing when air was evacuated from the sys- 
tem, but at a slower rate, provided nitrate was present. 

In mixed aerobic broth cultures composed of Bacillus 
pumilus and Micrococcus epidermidis, the Bacillus out- 
grew the Micrococcus. This occurred even with limiting 
amounts of oxygen in the absence of nitrate. However, in 
anaerobic mixed cultures and in the presence of nitrate, 
the Micrococcus outgrew the non-nitrate reducing Bacillus. 

The possibility that the nitrate reducing capacity of 
M. epidermidis may give this species a selective advantage 
under conditions which may be imposed upon it in the 
tobacco fermentation and its possible consequences in a 
complex ecological situation are discussed. 

Microfilm $2.50; Xerox $5.00. 96 pages. 
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STUDIES ON MUTATIONS INDUCED BY 
NONCIDAL ULTRAVIOLET LIGHT 


(L. C. Card No. Mic 60-1999) 


Delbert Merrill Shankel, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Orville Wyss 


The present paper is a further study of the recently 
reported investigations concerning mutations induced by 
ultraviolet light without a detectable amount of concomitant 
killing. Using E. coli B/r as a test organism and strepto- 
mycin resistance as an indicator of mutations the range of 
the noncidal but mutagenic ultraviolet is found to extend 
from about 2.5 ergs/mm’ up to about 75 ergs/mm*. The 
presence of a threshold level for the mutagenic effects of 
ultraviolet light in this system is also established. 

A comparison is made between the nutritional re- 
sponses involved in the development of mutants induced 
by the highly cidal doses usually employed and those 
induced in this non-cidal system. Nutritional supplements 
which have been found to support the development of the 
mutants induced by high doses fail to support the develop- 
ment of the mutants in the present system. It is observed 
that this system also requires a shorter time period of 
active synthesis for the “fixation” or “stabilization” of the 
mutant factor than is required by high UV dose induced 
mutants. Mutants induced by x-rays, on the other hand, 
are found to show a marked similarity to those induced 
by nonlethal ultraviolet, both in the numbers of mutants 
which develop on varying nutrient media and in the over- 
all time required for the mutations to become expressed. 

Preliminary experiments on chloramphenicol inhibition 
of the development of these mutants indicate the likelihood 
of a requirement for several concomitant or rapidly suc- 
cessive biosynthetic processes. Low levels of chloram- 
phenicol applied during the period of mutant “fixation” 
fail to affect the numbers of mutants which develop while 
the same levels applied throughout the entire develop- 
mental period markedly reduce the numbers of mutants 
which are expressed. 

Initial experiments with metabolite analogs show that 
the number of mutants which develop following exposure 
to noncidal dosages of ultraviolet may be either increased 
or decreased by use of the appropriate analog. 

A probable sequence of events in the induction and 
development of the mutants obtained noncidal amounts of 
ultraviolet is postulated: The UV light causes changes in 
the substance of the genetic material in situ and also some 
generalized intracellular damage resulting in modification 
of precursor materials and a physiological lag period. 

The mutants which result from the direct damage are not 
influenced by post-irradiation nutrition (except as required 
for growth), are not photoreversible, and are independent 
of the effect of chloramphenicol on protein synthesis. The 
modified intracellular precursors are also able to produce 
mutants by being incorporated into RNA (which subse- 
quently acts as the template for formation of new genetic 
material) during the physiological lag period before active 












cellular synthesis is resumed. The mutants which may be 
produced in this manner are only expressed if provided 
with suitable complex nutrients, are subject to photo- 
reversal prior to their incorporation, and do not express 
if protein synthesis is inhibited by chloramphenicol. 
Microfilm $2.50; Xerox $3.80. 66 pages. 


CHEMICAL COMPOSITION OF MEMBRANES 
AND OTHER FRACTIONS OF 
BACILLUS MEGATERIUM STRAIN KM 


(L. C. Card No. Mic 60-1695) 


Roger Louis Storck, Ph.D. 
University of Illinois, 1960 





Protoplasts of Bacillus megaterium strain KM were 
obtained by digesting the cell walls with lysozyme. A total 
lysate was prepared by subjecting protoplasts to an 
osmotic shock. 

The total lysate was fractionated by centrifugation. 
The supernatant contains the soluble cytoplasm. Mem- 
branes and granules are found in the pellet. This pellet 
is composed of an upper yellow layer and a bottom white 
layer. These two layers were resuspended separately. 

A yellow suspension enriched in membranes and a white 
suspension containing mainly granules, were obtained. 

Partial separation of membranes from granules was 
also obtained by using chromatographic techniques. Mem- 
branes and granules were adsorbed on cellulose deriva- 
tives, and were desorbed by varying the concentration of 
eluting buffer and salt solutions. The purification of 
membranes obtained by these techniques was accompanied 
by low yields and partial membrane destruction. 

The action of solvents and surface active agents on 
cells, protoplasts, total lysate, and total lysate fractions, 
was studied by microscopic, turbidimetric, and spectro- 
photometric techniques. 

Membranes are fragmented by sodium dodecylsulfate. 
The fragments, which cannot be detected microscopically, 
are not sedimentable by a 100,000 g centrifugation. This 
detergent does not modify the aspect of granules, and does 
not rupture cell walls although the phase contrast of cells 
is decreased. 

Sodium dodecylsulfate lowers the turbidity of suspen- 
sions containing membranes. Furthermore, the solubiliza- 
tion of membranes is marked by an increase in absorbancy 
at 280 and 260 mu. These optical changes were used for 
the determination of the amount of membranes. 

Evidence is presented indicating that most of the 
granules are mainly composed of a polymer of 6-hydroxy- 
butyric acid. This polymer represents seven percent of 
the cell dry weight. 

Chemical analyses of membrane pellets, indicate that 
the dry weight of membranes is represented by seventy 
percent protein, nineteen percent nucleic acids, and two 
percent phosphorus. 

Microfilm $3.00; Xerox $10.60. 231 pages. 
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THE EFFECT OF CORTISONE AND 
BURSECTOMY ON AVIAN LYMPHOMATOSIS AND 
ECTOPIC LYMPHOID TISSUE IN THE LIVER 


(L. C. Card No. Mic 60-1889) 


William James Ash, Ph.D. 
Cornell University, 1960 


The administration of cortisone and the removal of the 
bursa of Fabricius have been used in attempts to reduce 
losses from naturally occurring avian lymphomatosis in 
a strain of White Leghorns genetically susceptible to the 
disease. 

The administration of 3.0 mg. of cortisone acetate 
daily for the first nine days after hatching had no effect 
on the incidence of neurolymphomatosis. Similar results 
were obtained when 1.4, 2.0, and 4.0 mg. of the steroid 
were administered twice weekly for the first 12 weeks 
after hatching. To assure adequate exposure to the agent(s) 
of avian lymphomatosis both control and cortisone-treated 
birds were brooded in close proximity to adult stock for 
the first 11 days after hatching. 

Evidence was obtained which suggests that 3.0 mg. of 
cortisone administered for the first nine days, and 2,0 and 
4.0 mg. of cortisone administered twice weekly for the 
first twelve weeks, hastens the onset of neurolymphomato- 
Sis in females. 

Bursectomies performed on day-old chicks, prior to 
their coming in contact with adult hens, failed to elicite 
changes in the incidence of lymphomatosis. 

The same experimental methods were employed in 
attempts to alter the area of ectopic lymphoid tissue, and 
the size of the ectopic foci in the livers of genetically 
susceptible White Leghorns. Administrations of 3.0 mg. 
of cortisone for the first nine days after hatching failed 
to alter the area of such tissue in the livers of birds 
sacrificed at ten days of age. The administration of 3.5 
mg. of the steroid for the first five and ten days after 
hatching also were ineffective in reducing the area of 
ectopic tissue in the livers of birds sacrificed at six and 
eleven days of age respectively. Likewise, cortisone had 
no effect upon the size of ectopic foci. Removal of the 
bursa of Fabricius altered neither the area of ectopic 
lymphoid tissue nor the size of the ectopic foci present 
in the liver. 

Strain differences in size and involution of the bursa 
were observed among three strains of White Leghorns 
differing in susceptibility to lymphomatosis. There was, 
however, no relationship in size and involution of the 
bursa to resistance or susceptibility to the disease. 

Microfilm $2.50; Xerox $4.00. 75 pages. 
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A GENETIC ANALYSIS OF CARCASS AND ie 
PRODUCTION TRAITS IN SWINE 


(L. C. Card No. Mic 60-1811) 


James Stephen Brinks, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: L. N. Hazel 


The purpose of this study was to investigate the genetic 
and environmental factors influencing production and car- 
cass traits in barrows. The heritabilities and genetic 
correlations of these traits were obtained. Changes in the 
various traits over the six seasons of testing are also 
examined and discussed. 

The data used in the investigation were obtained from 
the Iowa Swine Testing Station at Ames, Iowa. They in- 
clude 538 barrows representing nine breeds that were 
tested during the first six seasons of operation. The 
traits studied were pounds of lean cuts, pounds of skinned 
ham, pounds of trimmed loin, pounds of trimmed shoulder, 
backfat thickness, carcass length, loin eye area, live 
probe, daily gain and feed efficiency. 

Least squares estimates of constants were computed 
and used to correct the data for season of testing and 
carcass weight differences. A one pound increase in the 
chilled carcass weight was associated with increases of 
.394 pounds of lean cuts, .153 pounds of ham, .141 pounds 
of loin, .101 pounds of shoulder, .011 inches of backfat, 
.018 square inches of loin eye area and .026 inches in 
length. 

Improvement was made in many of the carcass traits 
over the three years of testing. The average change per 
year (two testing periods) for the various traits were: 
pounds of lean cuts + 1.55, pounds of ham + .78, pounds 
of loin + .83, pounds of shoulder - .05, backfat thickness 
- .028, loin eye area + .218, carcass length + .18, live 4 
probe - .128, daily gain - .033, feed efficiency + .038. : 
The changes in the carcass traits were larger than can 
be explained by assuming a selection differential of one 
standard deviation and a generation interval of two years. 

Breed differences were an important source of varia- % 
tion for all traits except pounds of shoulder. Large breed ; 
differences in regard to measures of meatiness, fatness, i 
daily gain and feed efficiency suggest that the variation 
could be utilized by breed crosses to produce pigs of high 
overall merit. 

The most reliable heritability estimates obtained in 
this study are thought to be those computed on a within 
season basis using only the first two seasons’ data. These 
values are: pounds of lean cuts .49, pounds of ham .79, 
pounds of loin .85, pounds of shoulder .18, backfat thick- 
ness 1.22, loin eye area .66, length .41, probe 1.08 and 
daily gain .38. The possible sources of bias involved in 
computing the heritability values are discussed briefly. 

The phenotypic and genetic correlations are prevail- 
ingly complementary as regards merit. Only the negative j 
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genetic correlation between lean cuts and daily gain and 
the positive genetic correlation between backfat thickness 
and daily gain would retard progress. 

Lean cuts was highly correlated negatively with backfat 
thickness and probe, both phenotypically and genetically. 
The phenotypic and genetic correlations of lean cuts with 
loin eye area and length were positive whereas the cor- 
relations with daily gain and feed efficiency were negative. 

Backfat thickness was correlated positively with probe 
and daily gain and correlated negatively with loin eye area 
and carcass length. Daily gain and feed efficiency were 
negatively correlated indicating that the faster gaining 
pigs utilize feed to better advantage in converting feed 
into pounds of body tissue. - 

Microfilm $2.50; Xerox $4.80. 91 pages. 


THE PHYLOGENETIC RELATIONSHIPS 
OF THE SUB-FAMILY DESMOGNATHINAE 
(ORDER CAUDATA) 


(L. C. Card No. Mic 60-1726) 


Harold Douglas Dean, Ph.D. 
University of Alabama, 1959 


Salamanders of the sub-family Desmognathinae were 
studied to determine their phylogenetic relationships. 
Paper chromatographic studies of the amino acids of the 
muscle tissues form an important basis for the conclu- 
sions. Amino acid extracts prepared by acid hydrolysis 
of the muscle tissue from the tails of salamanders were 
chromatogramed using phenol-water as a solvent and 
ninhydrin as a color developer. The R/f values were 
calculated and were compared on both a specific and sub- 
specific level. Results indicate that paper chromato- 
graphic techniques can be used as a taxonomic tool. 

The chromatographic data obtained in this research 
were correlated with geographical, ecological and morpho- 
logical in order to determine the phylogeny of the Desmog- 
nathinae. Leurognathus marmorata and Desmognathus 











quadramaculatus are believed to be the most primitive 
species. Desmognathus monticola probably has differen- 
tiated from an ancestor related to these primitive forms. 
The fuscus complex is believed to have been derived from 
a monticola-like ancestor. Suggestions are made as to 
why fuscus has so wide a distribution and is polytypic. 
The perlapsus complex and the ochrophaeus group are 
derived from a fuscus archetype. The “pigmy” group, 
consisting of D. aneus, D. wrighti and D. chermocki are 
believed to have evolved from an ochrophaeus-like an- 
cestor, with D. wrighti being the most specialized. 

Two salamanders, Desmognathus carri and Desmog- 
nathus chermocki, are elevated to specific rank. Desmog- 
nathus conanti has been shown to be a subspecies of 
monticola. In the course of this study, two additional new 
species were recognized. One is from Long Island Gulf 
in northeast Alabama which belongs to the perlapsus 
complex. The other, a member of the fuscus complex, 
is from Torreya State Park, Florida. 

Microfilm $2.50; Xerox $3.60. 62 pages. 
































SOME EFFECTS OF ULTRAVIOLET LIGHT 
ON BARLEY AND OAT EMBRYOS 


(L. C. Card No. Mic 60-1905) 


Allyn Oscar Lunden, Ph.D. 
The University of Florida, 1960 


The purpose of this study was to determine the effects 
of ultraviolet light on the apices and apical tissue of 
barley and oats. Treatment involved exposure of the 
terminal apices within embryos to various dosages of 
ultraviolet light of wave length 2537 A following removal 
of overlying tissues and subjection of caryopses to vari- 
ous moisture conditions. 

Preliminary experimentation involved anatomical 
study of shoot apices by sectioning of intact embryos to 
determine the extent of tissue removal necessary to pro- 
vide direct exposure of the apex. This indicated need for 
removal of the fused pericarp and seed coat, coleoptile, 
and either one or two foliage leaves, which was accom- 
plished with aid of a dissection microscope. Effects were 
studied on the basis of results of cytological analysis and 
survival of plants exposed to ultraviolet light following 
removal of only one or of both of these leaves. These 
studies showed that excessive injury resulted from ex- 
posure following removal of both leaves and that exposure 
was effective and plant survival was satisfactory after 
removal of only the first leaf. The effects were similar 
on both oats and barley although the former was more 
resistant at a similar dosage. 

Cytological analysis of the recovery process indicated 
that exposed tunica cells at the tip of the apex are rapidly 
killed, followed by enlargement and growth of underlying 
corpus initial cells into the open area remaining when 
these cells are sloughed off. These enlarged cells then 
divide in a plane parallel to the surface of the apex pro- 
ducing new tunica cells while retaining their original role 
as corpus initial cells. 

Frequencies of ultraviolet light induced genetic changes 
were determined by analyses of observed M2 seedling 
segregation for chlorophyll deficiencies in progenies 
produced from exposed apices. Treatments resulted in 
a total of thirteen mutations for chlorophyll deficiencies. 
These included six progenies producing segregation for 
albinism, one segregating for a deficiency resulting in 
formation of narrow longitudinal green and white stripes 
on leaves, five segregating for the xantha (yellow) type of 
seedling, and one segregating for light green leaf color 
(viridis). The majority of these mutant types appear to 
be recessive, which in turn most commonly are evidenced 
by chimeral sectoring in the treated plant. The most ef- 
fective treatments consisted of exposure to dosages in 
excess of 20,000 ergs per mm.” of ultraviolet light and in 
exposure of terminal apices from which only the first leaf 
had been removed. The treatment of dry caryopses was 
not as effective as exposure of those soaked for periods 
of 30 minutes to 24 hours, while soaking for 48 to 96 hours 
at low temperature resulted in very few mutations. 
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A STUDY OF THE MOSQUITO OVARIAN FOLLICLE 
(L. C. Card No. Mic 60-1995) 


William Harvey Norman, Ph.D. 
The University of Texas, 1960 


Supervisor: Professor Theophilus S. Painter 


This work is concerned with the cytological mechanisms 
by which nutrients are laid down in the cytoplasm of de- 
veloping mosquito oocytes. Mosquitoes utilize simultane- 
ously two classical mechanisms for accomplishing this so 
that they fall midway between the extreme nurse cell 
mechanism seen in Drosophila, on the one hand, and the 
germinal vesicle mechanism typical of amphibian oocytes, 
on the other. Mosquito ovarian follicles possess seven 
large nurse cells and a very prominent germinal vesicle 
containing conspicuous and complex nucleoli. 

Mosquitoes are unique in that development of the 
oocyte is not complete until after blood is ingested. This 
development is divided into two periods separated by the 
so-called “resting stage.” Prior to the “resting stage” 
the main activity centers about the synthesis of nuclear 
proteins, expressed in a large prominent amphinucleolus. 
The evidence presented indicates that the DNA (deoxyribo- 
nucleic acid) of this amphinucleolus is derived from 
heterochromatic portions of the chromosomes. Since 
there seems to be much more chromatin in the amphi- 
nucleoli than was present in the leptotene or pachytene 
stages, it is assumed that new DNA is synthesized during 
oocyte growth, which augments the nuclear synthesis of 
proteins. After the egg nucleus has synthesized the re- 
quired amount of nuclear protein, the derivatives of the 
amphinucleolus disintegrate and pass into the egg cyto- 
plasm, contributing to the available pool of nucleic acid 
precursors. Pertinent evidence gathered from the litera- 
ture is presented to support this conclusion. 

Microfilm $2.50; Xerox $3.60. 65 pages. 





CYTOLOGICAL ABERRATIONS OF LILIUM 
MICROSPOROCYTES AFTER GAMMA IRRADIATION 
AT PACHYTENE AND DIAKINESIS 


(L. C. Card No. Mic 60-1832) 


Guru Dayal Pershad, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisors: J. G. O’Mara and C. C. Bowen 


Sporocytes of eight different forms of Lilium, including 
four horticultural varieties of L. longiflorum L., at known 
stages of meiotic prophase were subjected to Co™ gamma 
irradiation in two different experiments. Cytological 
aberrations were scored at anaphase I, and were analyzed 
in a study of the interaction of stage, genetic, and dose 
variation upon radiation damage. The following conclu- 
sions have been drawn: 

1) Variations in sensitivity between the several varie- 
ties and species irradiated indicated that closely related 
forms had similar sensitivities and that more distant rela- 
tionships were accompanied by differences in net reaction. 
Hybrids between distant species tended to be more sensi- 











tive and showed greater variation than the relatively 
homozygous and highly inbred pure species. No striking 
differences in distribution of damage among cells was 
noted for any variety, which suggests that aberrations are 
produced by mechanisms common to all varieties. 

2) Material irradiated at late meiotic prophase (diakin- 
esis) showed greater net damage than earlier irradiated 
material (pachytene). 

3) In material irradiated at pachytene a bridge at 
anaphase I was always associated with one fragment, and 
excess fragments were independent of bridges. In diakine- 
sis irradiated material, bridges at anaphase I were of the 
“two-sidearm” type, qualitatively different from the 
pachytene bridges, and were independent of fragments 
within cells. A hypothetical mechanism involving breakage 
and rejoining of chromatids at pachytene and of half- 
chromatids at diakinesis is proposed to account for the 
observed damage, taking into account the effect of possible 
non-sister cross-overs between the locus of the damage 
and the centromere. Some evidence for the existence of 
this mechanism is demonstrated. 

4) The frequency of both bridges and fragments bears 
a linear relationship to dose in the range of 19 to 57 rads 
in both pachytene and diakinesis irradiated materials in 
all varieties. Graphs of these curves strongly suggest a 
threshold effect at doses below 19 rads. It is proposed 
that each unit of observed damage is the result of two 
independent radiological events or “hits.” The hypothesis 
is then advanced that the dose-damage relationship follows 
a curve of the “squared exponential” type with its asymp- 
totic portion accounting for the apparent threshold, and 
observed linearity is due to the fact that doses used fall 
into the essentially linear portion of such a curve. 

5) On the assumption of randomness of aberrations 
under study, their frequency distribution per cell should 
fit a Poisson distribution. In general, this was not ob- 
served. However, the data will fit perfectly if the assump- 
tion is made that only one-third of the damaged cells are 
observed. No satisfactory cytological explanation can be 
proposed for this striking observation except that for some 
reason two-thirds of the damaged cells may abort or slow 
down and never reach anaphase I. 

6) The lack of fit of radiation-induced inter-chromo- 
somal aberrations to a Poisson distribution has been 
explained by other workers as being due to the existence 
of only a limited number of “sites” where such exchanges 
are possible. It is shown that, even if such a limitation of 
vulnerability was applicable to these experiments, the 
damage should still follow a Poisson distribution. 

Microfilm $2.50; Xerox $5.60. 112 pages. 


HISTOPATHOLOGY OF THE ADRENAL CORTEX 
AND ADENOHYPOPHYSIS IN CATTLE 
WITH MUCOSAL DISEASE 


(L. C. Card No. Mic 60-1840) 


Charles Elmer Whiteman, Ph.D. 
Iowa State University of Science and Technology,. 1960 


Supervisor: Frank K. Ramsey 


A histopathological study was made of the adrenal cor- 
tices of 42 cattle with Iowa mucosal disease. Twenty five 
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pituitaries, taken from the same group of cattle, were 
similarly studied. Differential cell counts were made in 
the adenohypophyses of 20 of those 25 pituitaries. Adrenals 
and pituitaries of 18 affected cattle were weighed and 
plotted against the estimated ages of the cattle. 

Two specified adrenal cortical zone thicknesses were 
measured in adrenals from 39 affected cattle. Adrenal 
nuclei counts were made in the midzone of the zona 
glomerulosa and in the midzone of the zona fasciculata- 
zona reticularis of 18 affected adrenals. Mean zone thick- 
nesses and mean nuclei counts were plotted against esti- 
mated ages of the affected cattle. 

Adrenals and pituitaries from 14 or more normal cattle 
were studied and compared in various ways with tissues 
from mucosal disease affected cattle. 

The pituitaries of affected cattle were congested and 
were thought to be reduced in weight. The adenohypophyses 
contained less basophils, less acidophils and more chro- 
mophobes than did adenohypophyses from normal cattle. 

All adrenals from 19 cattle that died of mucosal disease 
exhibited a lymphocytic infiltration, with occasional eosino- 
phils, in trabeculacapsule junctions. The infiltration was 
also present in the adrenals of 18 of 23 affected cattle that 
were killed with electricity. In most affected cattle the 
adrenal capsules were decreased in thickness. 








In the adrenals of affected cattle, fatty alterative 
changes were present in all cortical zones, but were 
especially marked in the zona fasciculata and zona reticu- 
laris. This was in marked contrast to the lipid-poor 
condition of normal bovine adrenals. Oil red O-stainable 
lipids corresponded in location and concentration with 
fatty alterative changes. 

In adrenals from mucosal disease affected cattle, mild 
parenchymatous cell necrosis was observed. In four pairs 
of adrenals marked but localized cell necrosis was pres- 
ent. Hemorrhage, when present, occurred predominantly 
in the peripheral one third of the zona fasciculata and 
sometimes extended to the zona glomerulosa junction. 
Hyaline-like droplets were frequently present in the 
sinusoids. Cholesterol accumulations were present in 
the zonae glomerulosae in five of ten pairs of affected 
adrenals. 

The adrenals from mucosal disease affected cattle 
were noticeably larger and heavier than adrenals from 
normal cattle. Adrenal cortical zones were increased in 
thickness. Both increased adrenal weight and zone thick- 
ness appeared to be related to increased cell size in the 
adrenal cortex. 

Microfilm $2.50; Xerox $5.60. 113 pages. 
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THE SYNTHESIS OF RIBOSE DURING TWO 
STAGES OF GROWTH AND DIFFERENTIATION 
OF TRAGOPOGON ROOT CALLUS 


(L. C. Card No. Mic 60-1735) 


Lila Abrahamson, Ph.D. 
University of Michigan, 1960 





The purpose of this study was to determine whether 
there is a difference in the method of synthesis of ribose 
at two stages in the growth and tissue differentiation of 
Tragopogon porrifolius root callus grown in sterile cul- 





ture. In order to do this, radioactive glucose, as glucose- 
1-C’*, was used as a tracer and added to the medium on 
which the tissue was grown at two phases of vascular 
differentiation. 

The first phase, from the first day of inoculation upon 
fresh liquid medium to the sixth day, was that in which 
vascular elements were absent. The tissue in this instance 
was inoculated directly upon medium containing 1% non- 
isotopic glucose plus glucose-1-C™* as the known carbo- 
hydrate constituent. The second phase, in which the callus 
showed well differentiated areas of vascular tissue, was a 
six-day period from the fifteenth to the twenty-first day 
after inoculation upon unlabeled liquid medium. The tracer 
was added to the cultures on the fifteenth day and the 
tissues were grown in its presence for six days. 

Ribose from ribonucleic acid was isolated by modifica- 
tions of available methods at the end of each phase and the 
amount of radioactivity in each carbon of the pentose 
determined. The distribution of C’* in the ribose indicated 





that the pentose appeared to be synthesized by the same 
mechanism during the two six-day periods studied. In the 
ribose isolated from young, undifferentiated tissue, carbon 
one had 46% and carbon five had 34% of the recovered 
radioactivity. Ribose from older, differentiated tissue 
contained 44% of the recovered radioactivity in carbon 

one and 32% in carbon five. 

The rate of incorporation of radioactivity in the callus 
during growth on medium containing uniformly c’* -labeled 
glucose or glucose-1-C"* was determined, Tissue grown 
on the uniformly c’* -labeled glucose showed a rise in the 
amount of radioactivity per gram wet weight up until the 
twelfth day. Tissue grown on glucose-1-C’* showed a 
leveling off in the amount of radioactivity per gram wet 
weight within three or four days after contact with the 
tracer. 

The cellular constituents of the callus were divided 
into four portions designated as acid-soluble, cellulose- 
protein, nucleic acid and lipid. The amount of radio- 
activity in each portion was determined. In each case 
examined, the acid-soluble fraction contained the bulk of 
the radioactivity per gram wet weight of whole tissue. 
The cellulose-protein, nucleic acid and lipid portions, 
respectively, contained less. 

Microfilm $2.50; Xerox $5.40. 106 pages. 
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TAXONOMY AND DISTRIBUTION 
OF THE GENUS PHALARIS 


(L. C. Card No. Mic 60-1809) 


Dennis Elmo Anderson, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Richard W. Pohl 


This investigation deals principally with the determina- 
tion of the limits of and the variability within the species 
of Phalaris, a genus of grasses. Results of this study show 
the genus contains fifteen species and one form. 

The fifteen species are placed in four complexes on 
the basis of morphological similarity. Species of the first 
complex have reduced, swollen sterile florets. P. brachy- 
stachys, an annual, weedy grass of widespread distribution 
and P. truncata, a perennial restricted to the Mediter- 
ranean region, are members of this group. 

The second complex consists of a single species, 

P. canariensis, which has bract-like, chaffy, sterile 
florets. This species is a widespread adventive through- 
out much of the world. 

The third group has obsolete sterile florets. Included 
in this complex are P. coerulescens, a perennial restricted 
to the Mediterranean region, and P. paradoxa, an annual 
that has become a widespread adventive. 

The fourth, and largest, complex is composed of ten 
species. This group is characterized by subulate sterile 
florets. One segment of this complex, including P. minor, 
P. aquatica, and P. maderensis has a single sterile floret. 
P. minor, an annual, is a widespread adventive that was 
probably originally native to the Mediterranean area. 

P. aquatica, a perennial used as a forage grass, is like- 
wise a native of the Mediterranean region. P. maderensis, 
an annual, is restricted to the Madeira Islands. The re- 
maining seven species in this group all have two, subulate, 
sterile florets. P. arundinacea, a perennial, is native to 
much of the northern hemisphere. P. lemmonii and P. 
caroliniana are annuals native to southern United States 
and adjacent Mexico. P. californica is a perennial native 
to California and southern Oregon. P. angusta is an annual 
native to both the southern United States and southern 
South America. P. amethystina and P. platensis, both 
annuals, are found in Chile and eastern Argentina, re- 
spectively. 

Within three species (P. arundinacea, P. minor, and 
P. coerulescens) at least two levels of polyploidy have 
been found. In none of these species have suitable means 
been found for identifying the various levels of ploidy 
except by chromosome numbers. Chromosome counts 
obtained by the author for ten species are reported. 

Microfilm $2.60; Xerox $9.00. 198 pages. 






































A REDUCED COLONY MUTANT 
OF CANDIDA ALBICANS 


(L. C. Card No. Mic 60-1740) 


Donald Ernest Bianchi, Ph.D. 
University of Michigan, 1960 





The purpose of this study was to compare the reduced 
colony (RC) mutant of Candida albicans with its wild-type 





(NC) parent, to learn the nature of the mutation, and to 
contrast this mutant with the “petite” mutant of Saccharo- 
myces cerevisiae. These mutants offer a unique oppor- 








tunity for studying the control mechanisms which deter- 
mine colony morphology in these organisms, and through 
this differentiation in microorganisms. 

The strain forming reduced colonies was obtained by 
plating single cells of a normal colony on a complete 
medium and isolating the naturally occurring mutant | 
colonies. By means of repeated transfers over thousands 
of generations the RC cultures were found to be stable on 
solid media but to revert in liquid culture. On the other 
hand, the NC cultures produced RC mutants at a frequency 
of about 3% on solid media. On the basis of statistical 
analyses, the cells of both colonies were found to be 
identical in size, whereas colony sizes differed signifi- 
cantly. By means of standard Warburg techniques the 





Qo, Qco, and Qo, were studied at various times 


throughout the growth curve of both cell types and also 
found not to differ. 

A study of the enzymes involved in terminal respira- 
tion has proven that the mechanism for the formation of 
small colonies of Candida is different from that for the 
formation of “petite” mutants of Saccharomyces and “poky” 
strains of Neurospora. A pupillary spectroscope was 
employed to demonstrate the presence of cytochrome 
oxidase, cytochrome b, and cytochrome c in NC and RC 
cultures. Quantitative determinations were made of 
cytochrome oxidase, cytochrome c, and succinic dehy- 
drogenase and in all cases were present in equivalent 
amounts in both cell types. 

In an attempt to determine the nature of the mutation, 
temperature shocks and ultraviolet (UV) light were used. 
Treatment at 55°C and UV increased the frequency of 
occurrence of RC variants, but the reverse effect was not 
obtained. Various chemicals were also tested and of the 
more than thirty compounds used, including carbamates, 
phenols, quinones, purines, pyrimidines, other nitrogen 
bases, and mustard gases, none increased the frequency 
of RC colonies arising from NC cultures. However, the 
presence of benzimidazole, 5-chlorobenzimidazole, 
mercaptobenzimidazole, and chlorobenzotriazole induced 
an increase in the size of the RC colonies. This action 
was not mutagenic, however, in that these “presumptive 
normals,” when transferred back to media lacking the : 
benzazole-derivatives, grew as RC cultures. Concerning i 
the stimulation of growth by benzazole compounds, it was t 
found that (1) the optimal stimulation by 5-chlorobenzim- 
idazole is produced by low concentrations of the benz- 
azole rather than high, (2) in the presence of adenine, 
increasing concentration of 5-chlorobenzimidazole, up to 
a point, induce growth, and (3) increasing amounts of 
adenine in the presence of a low concentration of 5-chloro- 
benzimidazole reduce the amount of growth although 
(4) increasing amounts of adenine alone stimulate growth. 

These findings are explained by a type of feedback 
system involving known reactions in nucleic acid metabo- 
lism. This model demonstrates a possible means by 
which colony size (morphology) is controlled in Candida. 
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A MONOGRAPHIC STUDY OF THE 
FERN GENUS CYSTOPTERIS 





(L. C. Card No. Mic 60-1741) 


Robert Ferris Blasdell, Ph.D. 
University of Michigan, 1960 


The history of interpretation of the genus Cystopteris 
shows that, although botanists agree that the genus itself 
is a distinct one, the inter-relationships and delimitations 
of its taxa present many problems. To contribute to the 
solution of these problems, a large number of new data 
were obtained and correlated. 

A detailed investigation of this genus involved (1) com- 
parative morphological studies aimed toward finding 
characters of taxonomic value; (2) determination of evi- 
dence for hybridization and its role in producing variations; 
(3) assembling the available data in order to assess the 
probable evolutionary pathways; and (4) the setting up of 
a new systematic treatment of the species, varieties, and 
hybrids. 

In the study of spores, it was found that there are three 
types of architecture which correlate closely with the 
delimitation of subgenera. One of these spore types has 
not heretofore been illustrated, and between the other two 
types, intermediate forms were noted for the first time. 
Spore size was found to correlate closely with the levels 
of polyploidy in the genus, and it was thus possible to 
estimate chromosome numbers even where actual counts 
were not feasible. 

An examination of the gametophytes of several species 
suggests that definite differences in morphology do exist, 
and these may prove in the future, with more extensive 
surveys, to give characters of taxonomic value. 

Analysis of various anatomical features of the mature 
sporophyte was rewarded by the discovery of new data of 
primary importance for assessing interspecific relation- 
ships, in particular the data from the structure of the 
scales, from the adaxial cells of the leaf epidermis, the 
laminar trichomes, and the indusium and its component 
cells. , 

Cytological investigations by previous workers and the 
present investigator show four polyploid levels in Cysto- 
pteris, based upon an X number of 42. Three of the chromo- 
some numbers were determined for taxa never before 
examined, and the earlier counts for a number of others 
were confirmed by new observations. 

Evidence for, and the role of, interspecific hybridiza- 
tion in creating variations in these plants was examined, 
and it is shown that two mechanisms -- polyploidy and 
introgression -- may be involved. Both processes are 
concluded to account for the traditionally confused concept 
of members of the “Cystopteris fragilis complex.” 

The world distributions of the members of this genus 
were outlined, and explanations adduced to account for the 
disjunct distributions. Evolution within the genus was 
postulated on the basis of a correlation of twelve charac- 
ters, which were plotted on a concentric chart and the 
positions of the species determined by their common 
ground plans and specializations. 

As a result of these studies, a taxonomic revision was 
proposed that divides the genus Cystopteris into two sub- 
genera, one with two sections. Included is a key to the 
divisions of the genus, and to the ten species which are 
recognized, Descriptions and discussions of each species, 














as well as the probable hybrids, are presented, with 
figures to depict their technical characters. 
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COMPARATIVE STEM ANATOMY 
OF HERBACEOUS PAPILIONOIDEAE 


(L. C. Card No. Mic 60-1974) 


Billy Glenn Cumbie, Ph.D. 
The University of Texas, 1960 
Supervisor: Charles Heimsch 

Continuing research on the important family Legumi- 
nosae has not included broad studies of the anatomy of its 
numerous herbaceous species. Anatomical information 
concerning the herbs is significant with respect to such 
considerations as are involved in comparing them with 
woody types and in evaluating their systematic affinities. 
Accordingly, this investigation of stem anatomical charac- 
teristics among herbaceous Papilionoideae was under- 
taken. Material from a total of 290 species representing 
90 per cent of the predominantly herbaceous genera in the 
9 tribes of the subfamily was utilized. Although most of 
the anatomical features observed had been noted pre- 
viously, their frequency and distribution in the subfamily 
had not been considered. 

Collenchyma occurs in the outer cortex of about one- 
half of the genera. Tannin-like materials in the cortex 
and other tissues were noted in the Hedysareae, Loteae, 
Phaseoleae, and Genisteae. An endodermoid layer, con- 
sisting of sclerotic cells with crystals is characteristic 
of many genera of the Phaseoleae and some of the Hedy- 
sareae, Galegeae, Trifolieae, and Vicieae. 

Primary xylem strands are clearly separated from one 
another and usually consist of a few radial rows of ves- 
sels. Most Phaseoleae and some genera of the Hedysareae 
and Galegeae have only 1 or 2 rows of vessels per strand 
or strands of two sizes. 

Strands of primary phloem fibers which are closely 
approximated occur only in some genera of the Podalyrieae 
and Genisteae. Stone cells between the strands occur in 
many genera of the Phaseoleae and in a few of the Hedy- 
sareae and Galegeae. 

Five patterns of secondary growth were observed. The 
xylem formed by the fascicular and interfascicular por- 
tions of the cambium is similar in composition in over 
one-half of the genera. Other common patterns include 
those in which the interfascicular cambium forms only 
fibers or ray parenchyma. Slight cambial activity or its 
complete absence was noted only in the Trifolieae and 
Vicieae. A narrow zone devoid of vessels was observed 
in the early secondary xylem of several species. 

The secondary xylem of most genera has fibers with 
slightly thickened walls and vessels which are small or 
extremely small in diameter and predominantly solitary 
and in radial chains. Axial wood parenchyma is typically 
scanty paratrachealand rays are narrow with chiefly upright 
cells. Nucleated fibers in the secondary xylem were ob- 
served in 10 genera distributed among 5tribes. Vessels of 
large diameter and abundant vasicentric and banded paren- 
chyma characterize several genera of the Phaseoleae. 
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The range of variation within the tribes limits the use 
of anatomical characteristics in evaluating tribal relation- 
ships. However, certain features indicate a potential 
usefulness when compared with recent taxonomic studies 
which emphasize the significance of chromosome numbers. 
Some genera of the Hedysareae and Galegeae resemble 
the Phaseoleae in several anatomical features and in 
having the same base chromosome number. 

Comparisons between the secondary xylem of herba- 
ceous and woody types suggest that certain conditions 
characterize the herbs although there is a similar range 
of variation in both habit types with respect to wall thick- 
ness of fibers, vessel diameter, and ray characteristics. 
In general, the herbs have fibers with thinner walls, 
smaller vessels, narrower rays, and less axial wood 
parenchyma. 

The frequency of the different patterns of secondary 
growth was used to evaluate the level of specialization 
attained by each of the tribes. On this basis the Vicieae 
are considered to demonstrate the highest level of special- 
ization; the Sophoreae, Podalyrieae, Phaseoleae, Hedy- 
sareae, and Galegeae are the least specialized, while the 
Loteae, Genisteae, and Trifolieae are intermediate. 

Microfilm $2.50; Xerox $5.40. 108 pages. 


THE INFLUENCE OF BICARBONATE ION 
ON COLONY FORMATION OF PEDIASTRUM 
AND THE NATURE OF THE 
RESTING CELLS OF PEDIASTRUM 


(L. C. Card No. Mic 60-1550) 


Joseph Steven Davis, Ph.D. 
State University of Iowa, 1960 








Chairman: Associate Professor Robert L. Hulbary 


Influence of the Bicarbonate Ion on Colony Formation 


The colonial green alga Pediastrum boryanum was 
cultured in an inorganic mineral medium whose iron was 
furnished by a complex ion consisting of a citrate-iron 
combination. 

Pediastrum typically consists of a flat plate of cells, 
one cell thick, in a concentric arrangement, whose cells 
have a definite polar relationship to each other. 

When the algae were grown in the plain culture medium, 
almost all the daughter colonies produced were of a dis- 
oriented type, that is, the cells were not arranged as those 
described above, but in a highly variable manner. Cells 
of the disoriented colonies were often of a spheroid ar- 
rangement, many layered, and of haphazard polar rela- 
tionship to each other. 

Certain bicarbonate-containing compounds, when added 
to the culture medium, induce the algae to produce oriented 
colonies, typical of the species. 

Approximately 10 to 15 ppm of bicarbonate ions in the 
medium as furnished by calcium bicarbonate were neces- 
sary in order to induce a high percentage (approximately 
90%) of oriented daughter colonies. The bicarbonate in 
the above concentrations induced oriented daughter colo- 
nies from both oriented and non-oriented parent colonies. 

Additions of bicarbonate as sodium bicarbonate (some- 
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where between 0-5 ppm) to the culture medium also 
induced a high percentage of oriented daughter colonies 
(approximately 90%). 

The concentration of bicarbonate ions also controls 
the number of cells per colony that are produced. If the 
concentrations of bicarbonate in the medium are exceeded 
by the amount necessary to induce the 90% level of oriented 
colonies, the number of cells per colony will be increased 
from the predominant 16 to a greatly increased number 
of 32-celled colonies. 





Resting Cells of Pediastrum 





Resting cells of Pediastrum are regularly produced in 
old cultures of two months or older. Resting cells are 
viable, have no chlorophyll, and typically contain a carote- 
noid droplet which is a remnant of the chloroplast and 
has no apparent function. 

Resting cells can become green and reproduce when 
placed in a favorable medium. Reproduction is almost 
identical to that of ordinary vegetative cells of Pediastrum. 

The walls of resting cells are very brittle, and at 
reproduction rupture at any location to liberate the vesicle. 

The reserve food of resting cells is starch. 

Resting cells produced in our laboratory can remain 
viable for at least 2 1/2 years. 

Microfilm $2.50; Xerox $3.80. 69 pages. 








A TAXONOMIC MONOGRAPH OF THE GENUS ; 
EQUISETUM SUBGENUS HIPPOCHAETE . 


(L. C. Card No. Mic 60-1768) 


Richard Louis Hauke, Ph.D. 
University of Michigan, 1960 








The purpose of this monograph is to re-evaluate the 
taxonomy of Equisetum subgenus Hippochaete. Previous 
studies of the scouring rushes have produced widely 
divergent systems of classification. To judge better the 
validity of earlier classifications, new information was 
sought through investigations of many aspects of the 
biology of Hippochaete. The results were interpreted in 
the light of recent concepts of plant evolution, and the 
conclusions were incorporated into a revised classifica- 
tion. 

A study of over six thousand herbarium specimens 
included statistical analyses of measurements from more 
than two thousand collections. This was supplemented by 
field observations, garden and field experiments, and 
gametophyte culture. 

A description of the general structure and appearance 
of mature sporophytes and gametophytes of Hippochaete is 
presented. Detailed descriptions based on new observa- 
tions of the modes of rhizoid formation and sperm dis- 
charge are included because of conflicting reports in the 
previous literature concerning them. 

Original field experiments were made on a different 
taxon from those previously studied, and they confirm the 
facility with which vegetative reproduction occurs. The 
over-all importance of vegetative reproduction has not 
been emphasized in the past. This type of reproduction 
is correlated with the abundance and wida distribution of 
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hybrids, and their presence in areas where the parents 
are either rare or absent. 

Garden and field experiments showing the effect of 
environment upon the general appearance of these plants 
are described and it is concluded that gross morphology 
without regard to conditions of growth is not a reliable 
taxonomic character in Hippochaete. 

The synthetic production of hybrid sporophytes of 
scouring rushes is reported for the first time. It was 
shown that unisexual gametophytes of Equisetum hyemale 
var. affine and E. laevigatum can be crossed under con- 
trolled conditions, using either species as the female 
parent. A short review of the literature and a discussion 
of the production of unisexual gametophytes by spores of 
the species of Equisetum which have been previously cul- 
tured is followed by observations on the gametophytes of 
E. giganteum. The latter have never before been de- 
scribed, and were found to be unique among known game- 
tophytes of Equisetum in being bisexual and in regularly 
producing both antheridia and archegonia simultaneously, 
from the same meristematic region. The latter is inter- 
preted as probably the most primitive manner of game- 
tangial development in the genus Equisetum. 

The probable evolution of these plants is presented in 
a chart, which brings together the comparative data 
gleaned from the morphological studies. This is accom- 
panied by a discussion of their geographic distribution 
and fossil history. It is shown that the most primitive 
types are large, regularly branched plants of the southern 
hemisphere, and that the more specialized types are 
smaller, unbranched plants of the boreal regions. 

This investigation demonstrates widespread occurrence 
and high frequency of interspecific hybridization as evi- 
denced by morphologically intermediate populations which 
are sexually sterile; and, further, shows what a great 
effect the abundance of such intermediates has had in 
confusing the taxonomy of Hippochaete. With an apprecia- 
tion of the important role of hybridization in obscuring 
the natural boundaries, it has been possible more clearly 
to recognize the limits of variability in the sexual species, 
and to arrange them in what appears to be a more valid 
classification. 

On the basis of the findings of this research, a taxo- 
nomic system is presented, together with keys, descrip- 
tions, and discussions of the taxa recognized--three 
sections, two subsections, seven species, two subspecies, 
four varieties and seven interspecific hybrids. Lists of 
Synonyms, citations of specimens examined, and sources 
of experimental materials are presented in appendices. 
This classification represents a very substantial revision 
of the taxonomy of Equisetum subg. Hippochaete. 

Microfilm $5.10; Xerox $18.00. 397 pages. 



































A LIMNOLOGICAL STUDY OF SOME 
SUB-ALPINE LAKES IN COLORADO 


(L. C. Card No. Mic 60-1887) 


Derry Delos Koob, Ph.D. 
Cornell University, 1959 


} A limnological study was made of six sub-alpine lakes 
in the Rawah Primitive Area, Colorado. Superphosphate 





fertilizer was applied to three of the lakes; three served 
as controls. The purpose of this study was to examine 
plankton population trends in unfertilized and fertilized 
lakes and to make correlations between these plankton 
trends and factors of the physical and biological environ- 
ment. 

Samples were collected weekly during July, August and 
September in 1956, 1957 and 1958. Physical factors ana- 
lysed included temperature, pH, transparency, silica and 
phosphate. Additional samples were studied for depth and 
seasonal distribution of zooplankton and phytoplankton. 

Temperature stratification occurred in the four deep 
lakes. Variation between 6.2 and 6.9 was found in pH 
except in a single lake where an increase to 9.0 followed 
a dense phytoplankton bloom. Silica values were high, 
ranging from 4.8 to 9.2 p. p. m. Phosphate values from 
0.00 to 33.06 mg. m.~* were recorded from the fertilized 
lakes and from 0.00 to 3.83 mg. m.~* from the unfertilized 
lakes. Dominant phytoplankters were Asterionella for- 
mosa, Dinobryon divergens, Gleocystis sp., Anabaena 
flos-aquae, Melosira granulata, Spondylosium planum and 
Navicula type. Dominant zooplankters were Diaptomus 
shoshone, Conochilus unicornis, Filinia longiseta, Syn- 
chaeta sp., Polyarthra sp. and Daphnia sp. 

The applications of fertilizer to the lake water signifi- 
cantly increased the seasonal abundance of Anabaena, 
Asterionella, Gleocystis, Melosira and Spondylosium as 
compared to populations present in the same lakes before 
fertilization and to the populations present in the control 
lakes. Zooplankton population increases in response to 
fertilization were exhibited by Conochilus, Filinia, Poly- 
arthra, Synchaeta and Daphnia. Phosphorus was postulated 
as a limiting factor in plankton growth in the unfertilized 
lakes and was suggested as temporarily limiting the 
Asterionella populations of two fertilized lakes. Tem- 
perature appeared to be one of the controlling factors 
determining the dominance of either Anabaena or Asteri- 
onella in these fertilized lakes. Conditions associated 
with an Anabaena bloom in a single lake resulted in the 
temporary extinction of the Filinia population. On the 
basis of size relationships, the unavailability of the net 
phytoplankton as food for the zooplankton indicated the 
importance of nannoplankton in the food chain. It is pos- 
sible that Asterionella produced compounds which in- 
hibited the development of populations of other diatoms 
and various zooplankton genera. The population decline 
of Asterionella in one lake was correlated with a severe 
epidemic of a parasitic chytridiaceous fungus. A host 
selectivity for Asterionella formosa variety hypolimnetica 
was demonstrated. 

Microfilm $3.60; Xerox $12.60. 279 pages. 
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SOME EFFECTS OF FLUORIDE ON 
THE RESPIRATORY METABOLISM 
OF CHLORELLA PYRENOIDOSA 


(L. C. Card No. Mic 60-1808) 


James Lafayette Lords, Ph.D. 
University of Utah, 1960 





Chairman: Irving B. McNulty 


A diverse group of agents and treatments have been 
established to have the capability of stimulating the 
respiratory activities of plant tissue. During the last 
few years fluorides have been shown to stimulate the 
respiratory activities of the leaves of higher plants. Re- 
cently an acid grown strain of Chlorella pyrenoidosa has 
been shown to manifest increased oxygen consumption 
under treatment with fluoride. The results of this study 
indicate that fluorides also stimulate oxygen consumption 
in a non-acid grown strain of Chlorella; and in addition 
have an effect upon the relationships between certain of 
the high-energy phosphate compounds. 

Chlorella pyrenoidosa Chick, Emerson Strain, Type D, 
were grown under controlled conditions of light, tempera- 
ture, culture solution, and CO2 content of the aerating 
mixture. The algal suspensions were harvested, resus- 
pended in distilled water, and the rate of oxygen uptake 
measured manometrically. 

The determination of phosphate was made by two 
methods. The total phosphate, residual phosphate, and 
total esterified phosphate were determined by the methods 
outlined in Umbreit et al. The determinations of the 
esterified nucleotides were made by a modification of the 
Crane-Lipman procedure. 

Measurements of oxygen uptake at several pH values 
indicate that the effect of fluoride on oxygen consumption 
follows the concentration of undissociated (HF) in the 
media rather than the total fluoride or the concentration 
of the fluoride ion. If the assumption is made that the 
effects of fluoride can be utilized as a measure of pene- 
tration, then these data indicate that fluoride probably 
enters the cell as undissociated (HF). 

The effect of fluoride on the oxygen uptake in Chlorella 
follows the pattern described by Borei for top yeast, i.e., 
that low levels of fluoride stimulate the oxygen uptake, and 
this stimulation proceeds until a concentration is reached 
which produces a maximum stimulation (Maximum equals 
160 per cent of control at 1.05 x 107° M. NaF pH 4.0). If 
the concentration of fluoride is increased further, to 1.05 
x 107? M. NaF, the rate of oxygen uptake falls sharply to 
a much lower level. This low level is near 20 per cent of 
the control value and is not depressed further by the addi- 
tion of more fluoride. The inhibition resulting from high 
concentrations of fluoride might result from the inhibition 
of enolase. The fluoride insensitive respiration may be 
the result of some other pathway of oxidation. The stimu- 
lation by low concentrations is not well understood; but, 
since the pattern of effect on oxygen uptake is similar to 
that found in top yeast, it might be feasible to apply 
Reiner’s reasoning, i.e., that such a phenomenon is a 
result of multiple enzyme inhibition. The possibility 
exists that low concentrations of fluoride may influence 
one or more systems of enzymes to induce the stimulation 
of oxygen uptake, and subsequently, at least at higher 
concentrations, affect some other enzymatic process, such 











as enolase, and produce the observed inhibition of oxygen 
uptake, 

Concomittant with the increase in oxygen consumption 
there is an increase in the total amount of esterified 
phosphate. This increase continues even beyond the con- 
centration of fluoride at which the oxygen consumption 
begins to decline. 

In order to account for this, the supposition was made 
that the fluoride within the cell disrupts the basic balance 
of high-energy phosphate compounds. By this is meant 
that fluoride in some manner influences the quantity and 
distribution of ADP, ATP, AMP, and inorganic phosphate 
and that if Kreb’s interpretation is correct, i.e., that the 
control of respiration is a function of a relationship be- 
tween these moieties, then the effect on oxygen uptake may 
be a function of the effect on the relative distribution of 
these high-energy compounds. 

Microfilm $2.50; Xerox $3.00. 58 pages. 


PHYSIOLOGICAL AND GENETIC FACTORS 
INVOLVED IN PERITHECIAL PRODUCTION 
IN GELASINOS PORA 


(L. C. Card No. Mic 60-1562) 


James Maniotis, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor C. J. Alexopoulos 


Gelasinospora calospora and its heterothallic variety 
were determined to be biotin deficient. Strains of 
G. calospora var. autosteira could not be induced to fruit 
on synthetic media supplied, whereas G. calospora could. 
Protoperithecial and perithecial production of var. auto- 
steira could be induced in liquid substrates if extracts of 
natural products, such as rolled oats, were present. 

A strain of var. autosteira transformed from a proto- 
perithecial, heavily pigmented strain to a nonproto- 
perithecial, lightly pigmented strain. This strain was 
induced to revert to its former state when cultured on 
oat-flake agar. 

Such transformations, involving loss of protoperithecia 
and pigmentation are suggested to-be cytoplasmic in 
nature, since melanogenesis and protoperithecial forma- 
tion are correlated, and the melanogenic system is adap- 
tive in nature. 

Increase in mycelial dry weights of G. calospora and 
var. autosteira was linear with glucose increase at any 
particular KNO, concentration. Inhibition of growth at 
KNO, concentrations greater than 1 g./L. was relieved 
in part by addition of glucose. That part not relieved is 
suggested to be the result of nitrate ion interfering with 
the normal redox pathways of the mycelium. 

The strain of G. calospora employed, a heterokaryon 
which produces two kinds of perithecia, one whose asci 
segregate black spores, the other whose asci segregate 
black, brown and white spores (Wilson and Alexopoulos, 
Mycologia 48: 685. 1956) displayed a “dualistic” response 
when cultured on the synthetic medium at varying glucose 
and KNO, coicentrations. Two peaks of perithecial pro- 
duction and dry weight were observed. High concentra- 
tions of glucose, (0.5%) inhibited perithecial production. 
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Melanogenesis preceeded the development of protoperithe- 
cial initials, and the latter preceeded a decrease in the 
increment of dry weights produced per unit of time. 
Phenylthiourea, at final concentrations of 10~*g., 1.25 x 
107° g. and 5 x 107° g./ml, when added to cultures during 
the formation of protoperithecial initials, inhibited proto- 
perithecial development and melanogenesis, the higher 
dilutions, peculiarly, being the more effective in inhibition. 
Ascorbic acid, at final concentrations of 4.76 x 107 °g./ml., 
increased protoperithecial number beyond the controls, 
whereas at concentrations of 9.09 x 10-°g./ml. almost 
complete inhibition of protoperithecial formation and pig- 
ment production occurred. 

Protoperithecial production in G. calospora var. auto- 
steira is governed by the presence of two genes, M and N, 
22.1 map units apart (uncorrected for double cross-overs) 
and on the arm opposite to the mating-type and pigment 
loci. These genes act singly or together to produce a 
protoperithecial body. In what manner MN, Mn and mN 
protoperithecial segregants differ functionally, has not 
been determined yet. 

Microfilm $2.50; Xerox $7.40. 156 pages. 





DISTRIBUTION AND INTRACELLULAR 
LOCALIZATION OF ASCORBIC ACID OXIDASE 
IN THE MAIZE ROOT TIP 


(L. C. Card No. Mic 60-1990) 


Dan Mertz, Ph.D. 
The University of Texas, 1960 
Supervisor: W. Gordon Whaley 

Ascorbic acid oxidase has been identified in the first 
few millimeters of the maize root tip hy its pH optimum 
and substrate specificity. Characteristic of a specific 
conjugated protein, bearing copper as its prosthetic group, 
ascorbic acid oxidase activity is inhibited by copper 
chelating agents and carbon monoxide, 

Following centrifugal fractionation of the gross homoge- 
nate approximately 30% of the total ascorbic acid oxidase 
activity was found in the soluble or supernatant fraction 
while roughly 70% was associated with the cell wall debris. 
The retention of activity with the wall debris after repeated 
washings, and the failure to liberate the enzyme by the 
use of organic solvents, and the detergent Na-desoxy- 
cholate strongly suggests that most of the oxidase is 
Structurally associated with the cell wall. 

Quantitative measurements of both the soluble and 
bound-oxidase were made of six successive millimeter 
segments cut basipetally from the apex, and their values 
related to the total number of cells in each segment. On 
a per cell basis, the very striking parallelism of the 
bound-oxidase activity with that of cell elongation sug- 
gests that ascorbic acid oxidase may in some way partici- 
pate in the growth of the cell wall. The rootcap was 
Similarly assayed, but in this structure roughly 70% of 
the oxidase activity was recovered in the supernatant 
fraction while the remainder of the activity was associated 
with the wall debris. The activity of the supernatant frac- 
tion from the rootcap on a per cell basis is roughly 
equivalent to the maximum activity of the wall-bound 





fraction of the actively elongating cells of the root proper. 
This contrast between the rootcap and root proper, with 
respect to the analytical fractions possessing ascorbic 
acid oxidase activity may be a reflection of the develop- 
mental differences between the cells of the two regions. 
The bulk of the root cap cells may be regarded as rela- 
tively mature while the cells of the root proper are still 
undergoing growth and development. 

A comparison of the respiratory rate per cell with the 
soluble ascorbic acid oxidase activity per cell revealed 
that respiration is rising strongly in the regions of maxi- 
mum cell elongation while the oxidase activity is falling 
off. This comparison suggests that the soluble ascorbic 
acid oxidase functions only to a very limited extent, if at 
all, in respiration. 

A preliminary study was made of the relationships 
among ascorbic acid, ascorbic acid oxidase, and the oxi- 
dation of reduced diphosphopyridine nucleotide (DPNH). 
The evidence presented suggests that some oxidation 
product of ascorbic acid can serve as an intermediate 
electron acceptor between DPNH and molecular oxygen. 

Microfilm $2.50; Xerox $3.00. 51 pages. 


PERMANGANATE FIXATION OF PLANT CELLS 
(L. C. Card No. Mic 60-1991) 


Hilton Henry Mollenhauer, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. W. G. Whaley 


Excised segments of root tips of Zea mays were fixed 
for electron microscopy in potassium permanganate in the 
following treatment variations: Unbuffered and veronal- 
acetate buffered solutions of 0.6%, 2.0% and 5.0% KMnO, 
at pH 5.0, 6.0, 6.7 and 7.5, and temperatures of 2-4°C. 
and 22°C. After fixation the segments were dehydrated, 
embedded in epoxy resin, sectioned and observed or 
photographed in an RCA-EML electron microscope. 

Four types of cells were considered in this study: 

(1) the outermost cells of the rootcap; (2) the central cells 
of the rootcap; (3) the most apical cells of the root proper, 
the promeristematic cells, and (4) a succession of epi- 
dermal cells. The fine structure of these cell types was 
described as seen in micrographs after each of the fixa- 
tion procedures. The fixation procedures which employed 
unbuffered solutions containing 2.0-5.0% KMnO, at a tem- 
perature of 22°C. gave particularly good preservation of 
cell structure and all membrane systems. Similar re- 
sults were obtained using a solution containing 2.0% 
KMnO, , buffered with veronal-acetate to pH 6.0, anda 
fixation time of 2 hours at 22°C. The fixation procedure 
utilizing veronal-acetate buffered 0.6% KMnQO, at 2-4°C. 
and pH 6.7 also gave relatively good preservation of most 
cellular constituents. However, preservation of the 
plasma membrane was not as good, nor was the intensity 
of staining as great, as that with the group of fixatives 
containing greater concentrations of KMnO,. The other 
fixation procedures did not give as satisfactory preserva- 
tion of cell fine structure. 

A comparison was made between the appearance of 
these cell types and those of the apical meristem of Elodea 
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canadensis after fixation in solutions containing OsO, as 
described by Buvat (1958). The endoplasmic reticulum 
was shown to be more extensive after fixation in per- 
manganate solutions than after fixation in solutions con- 
taining osmium tetroxide and that its continuity throughout 
the cell was particularly clear. After permanganate 
fixation, the plasma membrane was seen in micrographs 
as a single membrane lying adjacent to the cell wall except 
for occasional invaginations into the cytoplasm. These 
invaginations often contained droplets of material which 
were more electron dense than the ground substance of 

the cytoplasm. The plasma membrane of one cell did not 
appear continuous with that of the adjacent cell as sug- 
gested by Buvat. The endoplasmic reticulum of perman- 
ganate-fixed cells did not appear continuous from one cell 
to the next across the cell wall as described by Buvat. The 
endoplasmic reticula were apparently interconnected only 
through the plasmodesmata. The vacuolar system of 
permanganate-fixed Maize root tip cells was observed in 
two forms. After fixation in 0.6% KMnOs the vacuoles 
appeared as single membrane bound bodies containing only 
a small quantity of dispersed granular material. After 
fixation with higher concentrations of permanganate the 
vacuoles often appeared as irregularly-shaped electron 
dense masses of material. It was postulated that these 
masses might represent lipoidal material which was used 
up during cell growth with the resultant formation of the 
usually described vacuoles. The vacuolar system appeared 
to be independent of the endoplasmic reticulum. Mito- 
chondria and proplastids of the Maize root cells were 
similar to those described by Buvat. The several forms 





of Golgi-apparatus found in these cell types were described. 


Microfilm $2.50; Xerox $3.80. 70 pages. 


AN INVESTIGATION OF A CHEMICAL 
MECHANISM OF FOLIAR ABSCISSION 


(L. C. Card No. Mic 60-1566) 


Richard Folsom Nelson, Ph.D. 
State University of Iowa, 1960 
Chairman: Professor Robert M. Muir 

A study was made of leaf abscission of Phaseolus 
vulgaris, variety Top Crop, and Gossypium hirsutum, of 
the variety Brazos, in the greenhouse and the effects of 
various chemical treatments on the process. 

Natural abscission in the two plants occurred 62 to 80 
days after planting and was preceded by a typical color 
change in the leaf blade from green to yellow. Debladed 
petioles abscised 27 to 30 days after deblading, however, 
not all of the petioles abscised even after 40 days. 

Solutions of the experimental chemicals were applied 
to debladed petioles by a capillary tube. Debladed bean 
and cotton petioles treated with water abscised 10 to 34 
days after injection. However, in some petioles the 
processes of abscission appeared to be initiated but not 
completed. There is evidence that the removal of the 
blade removes the source of methyl groups (methionine) 
which prevents subsequent esterification of pectic sub- 
stances to soluble pectin, thus the abscission processes 
were not completed. 








The effects of three methylating agents upon abscission 
of debladed petioles were examined. A 0.1 M solution of 
methionine induced abscission of cotton petioles 3 to 4 
days after injection and 6 to 13 days in bean petioles. 

A 0.1 M choline chloride solution induced abscission of 
cotton petioles 4 to 6 days after injection. Betaine delayed 
abscission at this concentration. The results indicate 
methionine and choline to serve as common methyl donors 
to the abscission process. 

The interactions of various chemicals with methionine 
in the abscission processes were examined. A solution 
mixture of methionine with potassium chloride, calcium 
chloride, or calcium gluconate did not alter the time 
required for abscission as compared with methionine 
treatments alone. However, potassium chloride or cal- 
cium gluconate solutions alone induced abscission 6 to 19 
days after injection. 

The role of methionine as a methyl donor in the abscis- 
sion process was confirmed by treatments employing 
C-14 methyl labelled methionine. A localized incorpora- 
tion of the labelled methyl group at the abscission zone 
occurred in the pectin extracts of the petiole and stem at 
the time of abscission. The effect of adding a 2.8X107° M 
solution of indoleacetic acid with the radioactive methio- 
nine was to prevent a localized incorporation of the 
labelled methyl group in the pectin of the abscission zone 
at the time abscission would ordinarily occur with 
methionine alone. 

Chromatographic analysis of a digest with hydrochloric 
acid indicated methionine to be present normally in green 
and yellow-green leaves, but not in the yellow leaves of 
cotton. Free methionine was not found in alcoholic ex- 
tracts of green, yellow-green or yellow leaves of cotton. 

The results of this work indicate that the cells of the 
abscission zone are highly specialized physiologically, 
and that the presence of a specific enzyme system is 
responsible for the esterification of the pectic substance 
of the middle lamella in the presence of a methyl donor 
(methionine) thus promoting abscission, and another en- 
zyme responsible for the de-esterification of pectic sub- 
stances in the presence of high concentrations of 
indoleacetic acid, thus delaying or preventing abscission. 
These reactions would account for the localized incorpo- 
ration of the labelled methyl group in pectic substances 
at the abscission zone under conditions favoring abscission 
and the lack of incorporation under conditions not favoring 
abscission. Microfilm $2.50; Xerox $4.40. 81 pages. 


GROWTH AND FLOWERING OF STRAWBERRY 
PLANTS IN RELATION TO ENDOGENOUS 
GROWTH SUBSTANCES, APPLICATIONS 
OF GIBBERELLIC ACID AND 
ENVIRONMENTAL FACTORS. 


(L. C. Card No. Mic 60-1947) 


Ioannis Chara. Porlingis, Ph.D. 
Cornell University, 1960 


The growth substances of strawberry plants growing 
under different environmental conditions were studied. 
They were extracted with ether, separated with paper 
chromatography and bioassayed with the Avena mesocoty] 
test. The following results were obtained. 
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It was found that there is one main ether extractable 
auxin in apices and leaves of various ages of the varieties 
Missionary, Sparkle, and Catskill. This auxin was not 
indoleacetic acid (IAA) , indoleacetonitrile (IAN) or ethyl 
indoleacetate (IAE) as comparisons of their positions on 
the chromatograms (Rf) indicated. 

Missionary plants growing in the greenhouse were 
subjected to differential day length. The obtained auxin 
values for plants growing under short days (10 hours 
light) and long days (16 hours light) were variable and 
difficult to interpret. A characteristic negative correla- 
tion of auxin content and leaf age was observed. 

Strawberry plants of the varieties Sparkle and Catskill 
were grown in the field. In Sparkle the auxin content of 
folded leaves increased from August 1 to October 10, 
while the day length decreased, leaf growth and stolon 
production was suppressed, plants became reproductive 
and entered dormancy. In Catskill, the initiation of flowers 
and the decrease in vegetative growth during August was 
not followed by any considerable change in the amount of 
auxin. 

Dormant and rapidly growing chilled plants of the 
variety Sparkle were suvjected to differential day length. 
Expanding leaves of dormant and chilled plants had more 
auxin under short days than under long days. Chilling 
caused only a slight increase in auxin. 

It seems from the last two experiments discussed 
above that there was not any relation of ether extractable 
auxin and plant growth. The increase of auxin in Sparkle 
was associated with short days. 

The growth responses of strawberry plants to day 
length, chilling, and gibberellic acid were studied and the 
following observations were made. 

Chilling 1 to 2 months at 35 - 42° F resulted in marked 
stimulation of vegetative growth when the plants were 
subsequently placed at warm temperatures in the green- 
house. 

Long days (16 hours) under greenhouse conditions 
caused both chilled and unchilled plants to be more vege- 
tative than short days (10 hours). 

Gibberellic acid (GA) sprays (50 and 200 ppm) stimu- 
lated vegetative growth of terminal axes and caused 
previously differentiated inflorescences to develop more 
rapidly. 

Application of 50, 200, and 1000 wg GA per plant, on 
intact and decapitated plants of the Missionary variety, 
growing under short days, induced stolon production. 

Three GA sprays (200 ppm) inhibited flowering and 
induced stolon production in Sparkle plants growing under 
16 hour day length; plants receiving one spray or none 
flowered and produced no stolons. This observation and 
the induction of stolon production by GA under short days 
indicate a similarity of the effects of GA and long days. 

A natural growth substance or group of similar sub- 
stances, was separated by paper chromatography from 
plants of both varieties. Bioassay by Avena mesocotyl 
test gave slight elongation; by the first leaf test there 
was marked elongation. The growth substance acted 
Synergistically with IAA in promoting the elongation of 
mesocotyls. Stolons apices contained a higher concentra- 
tion of the growth substance than did apices of the central 
axes. Since the first leaf test is considered as a test for 
GA, this substance may be GA-like in its promotion of 


stolon growth. However, the bean leaf test gave negative 
results suggesting that further work is necessary. 
Microfilm $2.50; Xerox $7.20. 154 pages. 


INCOMPATIBILITY RELATIONSHIPS AND 
MEGASPORE COMPETITION IN CERTAIN 
COMPLEX-HETEROZYGOTES OF OENOTHERA 


(L. C. Card No. Mic 60-1790) 
Mary Elizabeth Seaman Schultz, Ph.D. 
University of Michigan, 1960 


Oenotheras belonging to the phylogenetic groups 
biennis 1, biennis 2, and biennis 3 are true-breeding 








translocation heterozygotes which are composed of two 
genomes, the alpha and beta complexes. Steiner (1956, 
1957) has presented evidence indicating the presence of 
an incompatibility allele mechanism in the alpha com- 
plexes of biennis 1. The purpose of the present investi- 
gation is twofold: first, to determine whether incompati- 
bility alleles are also present in the alpha complexes of 
biennis 2 and biennis 3; and second, to study the origin of 


the embryo sac for evidence of megaspore competition 


in the complex-heterozygotes of the biennis 1 phylogenetic 
grouping. 

Alpha-alpha hybrids were produced which combined 
complexes of different races belonging to biennis 2, 
biennis 3, and biennis 1. These plants were tested for 


self- and cross-compatibilities. The compatibility tests 


included both the observation of pollen tube growth in 
stained style preparations and seed set. Ovaries of 
several biennis 1 races and alpha-alpha combinations were 
sectioned and the frequency in which the embryo sac was 
formed from the megaspore in the chalazal position and 
that in which the micropylar megaspore functioned were 
determined in each. 

The alpha-alpha combinations were uniformly self- 
compatible due to a failure of pollen tube growth. Pollen 
carrying the alpha complex is eliminated in self-pollina- 
tions because it does not develop in styles carrying the 
same alpha complex. Compatibility tests support the 
hypothesis that incompatibility alleles function as the 
pollen lethal in the complex-heterozygotes of Oenothera. 
Data from alpha-alpha intercrosses show that certain 
races of biennis 2 and biennis 3 as well as biennis 1 
transmit the alpha complex through the pollen in out- 
crosses, whereas, other races within these phylogenetic 
groups do not. A gametophytic oppositional system with 
two incompatibility loci, S; and T; , and epistasis in the 
pollen is proposed which accounts for the failure of cer- 
tain races to transmit the alpha complexes in outcrosses 
in which S alleles would normally be inoperative. The 
S and T alleles function in nature to eliminate alpha.alpha 
homozygotes from the progeny of these self-pollinating 
plants. 

The tendency in several biennis 1 races for the cha- 
lazal and micropylar megaspores to develop into the 
embryo sac with nearly equal frequency supports the 
hypothesis that megaspore competition accounts for the 
absence of beta-beta homozygotes among the progeny of 
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self-pollinations. The alpha complex which is unsuccess- 
ful as a pollen complex in self-pollinations due to the 
presence of an incompatibility allele is the one which 
succeeds in embryo sac development. The beta complex, 
on the other hand, is successful as a pollen complex since 
it does not possess an incompatibility allele. A gameto- 
phytic oppositional system with two incompatibility loci 
as the pollen lethal and megaspore competition as the egg 
lethal explains the balanced lethal system in certain 
complex-heterozygotes of Oenothera. The presence of 
incompatibility alleles in the alpha complexes of several 
phylogenetic groups strengthens the hypothesis that the 
complex-heterozygote arose simply by the act of hybridi- 
zation between two populations, one of which possessed 
an incompatibility allele system. 


Microfilm $2.50; Xerox $4.80. 95 pages. 


LEGUMES OF THE NORTH-CENTRAL STATES: 
GALEGEAE. 


(L. C. Card No. Mic 60-1839) 


Stanley Larson Welsh, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Duane Isely 


The Galegeae constitute a tribe of legumes whose 
members possess pinnately compound leaves with entire 
leaflets, and 10 stamens (usually diadelphous) with equal 
anthers. They lack the various specialized characters 
which are attributed to the other diadelphous tribes of the 
Leguminosae. 

Eight genera of Galegeae occur in the north-central 
United States. Five genera are represented entirely by 
native species (Astragalus, Glycyrrhiza, Oxytropis, 
Tephrosia, Sesbania); one has both native and introduced 
species (Robinia); the remaining (Caragana, Halimoden- 
dron) are represented by introduced species. 














This study is an investigation of the taxonomy and 
phytogeography of the Galegeae in the north-central states. 
In general, the treatment is concerned with plants at the 
specific level but in certain instances infraspecific taxa 
have been considered. The writer has attempted to pre- 
sent a consistent and orderly interpretation of the Galegeae 
of immediate usefulness to those concerned with problems 
of classification. 

The delimitation of the taxa, in as far as information is 
available, is based upon evolutionary concepts within the 
constituent groups. Each taxon is characterized by a 
complete description. The diagnostic keys emphasize 
vegetative features as a means of facilitating identifica- 
tion. 

An attempt has been made to put the nomenclature in 
order. There are approximately 450 names in the litera- 
ture for about one-tenth this number of species (49 as per 
the present author’s interpretation). The total geographi- 
cal range of all species is treated. The distribution (as 
far as it is known) within the north-central states is 
plotted on outline maps. In addition, data on ecology, 
habit, cytology, and economic importance are considered. 

Astragalus, the largest genus of legumes in North 
America, is represented in the north-central states by 
thirty-one species. These plants constitute a conspicuous 
and frequently important component of native forage. 
Some of them are selenium indicators and poisonous. 

Seven species of Oxytropis occur in our region. At 
least one of these (O. lambertii) is poisonous. The genus 
Robinia is represented in the north-central states by four 
species. Robinias are used as posts, ornamentals, and in 
soil conservation work. The three species of Caragana 
are likewise conspicuous ornamental, windbreak, and 
hedge plants. Halimodendron halodendron is an attractive, 
introduced spring-flowering shrub. Glycyrrhiza contains 
a single species in our region; it is a native weed. Ses- 
bania and Tephrosia, each represented by a single species 
in the north-central states, are native weedy species 
which extend into our region from the southeast. Tephro- 
sia is a source of rotenone. 
oa Microfilm $3.05; Xerox $10.80. 236 pages. 
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CHEMISTRY, GENERAL 


THE OXIDATION OF PULPS WITH 
LEAD TETRAACETATE 


(L. C. Card No. Mic 59-5856) 


Richard William Detrick, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1960 


The oxidation by lead tetraacetate of the glycol group- 
ing (as existing in simple sugars and sugar derivatives) 
has been generally considered in the literature to be sim- 
ilar to the more common oxidation with periodic acid. 
Upon extension of the investigation to the lead tetraacetate 
oxidation (in a glacial acetic acid medium) of oligosaccha- 
rides and pulps, other variables are encountered, the sim- 
ilarity between periodate and tetraacetate attack becomes 
more remote, and the factors that influence the oxidation 
become more complex. 

After a review of the literature it appeared that an in- 
vestigation of the following variables would provide infor- 
mation concerning the lead tetraacetate oxidation of wood 
pulps: the mannose and/or xylose unit contents of the 
pulps, the accessibilities of the pulps, and the number of 
end-groups of the carbohydrates. 

The pulp samples that were used during the investiga- 
tion were the eight “standard” ICCA (International Com- 
mittee for Cellulose Analysis) pulp samples. Sugar unit 
contents of the pulps were determined by a quantitative 
(chromatographic), spectrophotometric method. Accessi- 
bilities were obtained by determinations of sorption ratios 
(a physical methced) and hydrolysis crystallinities (a chem- 
ical method). Estimations of the number of end-groups of 
each of the pulps were obtained by determinations of the 
trinitrate intrinsic viscosities (an approximate measure of 
the weight-average degree of polymerization) of the 
samples. 

After an investigation of the effects of temperature and 
concentration, the eight pulps were oxidized with lead 
tetraacetate at 50° C. using a concentration ratio of 1:1 
(moles tetraacetate: mole anhydroglucose). These condi- 
tions are more drastic than those employed by previous 
investigators (Steinmann and White, Tappi 37: 225 (1954)). 
From an analysis of the oxidation curves (consumption of 
oxidant versus time) and from an investigation of the oxi- 
dized pulp samples, it was found that a selective removal 
(approximately 60%) of the mannose units in the unoxidized 
pulps took place during the oxidation. In addition, a 
smaller but significant removal (approximately 30%) of 
xylose units occurred during the oxidation in agreement 
with the findings of Roudier and Nick (Mem. serv. chim. 
etat (Paris) 41:181 (1957)). About ten percent of the glu- 
cose units were removed during the oxidation. 

It was found that the greatest removal of mannose units 
from the oxidized pulp occurred during the initial portion 
of the oxidation; i.e., during the first 230 minutes. 
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A high correlation (correlation coefficient equals 0.98) 
was obtained between the mannose unit percentages of the 
pulp samples and the arbitrary extrapolated values (a 
measure of the initial, rapid consumption of oxidant) of the 
tetraacetate consumption during the oxidations of the sam- 
ples. For sulfite pulps only, the correlation coefficient 
was 0.99. 

The correlation between the trinitrate intrinsic vis- 
cosity of a pulp and its extent of oxidation was found to be 
very low as was the correlation between sorption ratio and 
consumption of oxidant. The latter correlation, however, 
does not completely define the influence of accessibility 
due to the statistical interaction of variables and the lim- 
ited number of pulps used during the study. 

From studies of the oxidized pulps and oxidation solu- 
tions, it was postulated that the mechanism of the sugar 
unit removal during an oxidation is not attributable to oxi- 
dation alone; rather, the mechanism of the removal is 
probably an oxidation followed by a limited hydrolysis or 
solution of those sugar units in, perhaps, the more acces- 
sible, amorphous portions of the oxidized pulps. Deter- 
minations of lowered yields in the oxidized pulps and the 
chromatographic indication of oligosaccharidic fragments 
in the oxidation solution in part verify the postulated 
mechanism. 

That an oxidation of the 2,3-glycol grouping of a hexose 
unit occurs is indicated by the tentative identification of 
erythrose in a limited hydrolyzate fraction of the partly 
oxidized pulp. Microfilm $2.50; Xerox $4.80. 94 pages. 


EDTA TITRATIONS WITH AUTOMATIC 
DERIVATIVE SPECTROPHOTOMETRIC 
END-POINT TERMINATION 


(L. C. Card No. Mic 60-1649) 


Themistocles Pandelis Hadjiioannou, Ph.D. 
University of Illinois, 1960 


New procedures for the determination of calcium and 
magnesium in various materials, of copper and zinc in 
metallurgical products, and of iron and cobalt are de- 
scribed, EDTA titrant, recent complexometric indicator 
and automatic titrator developments are combined to pro- 
vide rapid and accurate titrations with automatic deriva- 
tive spectrophotometric end-point termination. The sub- 
jective evaluation of end points is eliminated and the 
attention of the operator is not required because the titra- 
tions are automatically terminated at the end point. Spe- 
cial methods which combine rapid precipitation and extrac- 
tion techniques to eliminate interferences and the best 
conditions during the titration for each particular case 
were developed. 

The course of a complexometric titration is considered 
by calculating the concentration of the absorbing species. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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As an example, the spectrophotometric titration curve of 
magnesium with EDTA titrant and Eriochrome Black T in- 
dicator is calculated and compared with recorded curves 
obtained experimentally. The maximum rate of change in 
the concentration of the absorbing species results ina 
maximum rate of change of output voltage at or near the 
equivalence point. Therefore, the titrations can be per- 
formed automatically by the derivative technique. 

The method for the determination of calcium and mag- 
nesium is simple, precise and accurate. Calcium is 
titrated automatically in the presence of magnesium at pH 
13 using Calcon as indicator, and the total amount of cal- 
cium and magnesium at pH 10 using Eriochrome Black T 
as indicator. Magnesium is calculated by difference. In- 
terfering ions are either masked with cyanide and tri- 
ethanolamine when present in trace amounts, or are re- 
moved prior to titration. In the analysis of plant material, 
phosphates are removed by precipitation with zirconium 
nitrate and iron, manganese and heavy metals are extracted 
with carbon tetrachloride as their diethyldithiocarbamate 
complexes. 

The automatic method is applied to the analysis of dol- 
omites and limestones with results for calcium and mag- 
nesium accurate to within 0.1% of the amount present in 
standard samples. The method is used for the determina- 
tion of calcium, magnesium, and total hardness in water 
samples and gives results which compare favorably with 
classical gravimetric procedures. It is particularly useful 
for the analysis of low-hardness waters down to the range 
of 0.5 ppm total hardness, where the soap method can not 
be applied and other conventional methods fail to give ac- 
curate results. The automatic method is also applied to 
the analysis of blood serum, with calcium being titrated in 
only 0.2 ml of serum in about ten seconds with an accuracy 
and precision of 1-2%. Analysis of standard fruit tree leaf 
samples is carried out and the values obtained for calcium 
and magnesium are close to the assigned values for the 
standard samples and within the standard error of the 
mean. 

The procedure for the determination of copper and zinc 
in metallurgical products is more rapid than conventional 
methods and as accurate. Cupric ion reacts with excess 
iodide and the liberated iodine is titrated automatically 
with thiosulfate using the ultraviolet absorption band of 
iodine for end point detection. Total copper and zinc is 
titrated automatically with EDTA using PAN as indicator, 
and zinc is found by difference. 

The absorption spectra of metal-EDTA and metal- 
indicator complexes of copper, iron, and cobalt, and Cal- 
cein W indicator are investigated to determine the feas- 
ibility of Calcein W as an absorption indicator for the 
automatic back-titration of copper, iron, and cobalt. The 
method consists simply of adding a known excess of EDTA 
solution to slightly acidic solutions of these metals, and 
back-titrating the excess EDTA with standard copper solu- 
tion, using Calcein W as indicator. At the end point a rapid 
increase in the concentration of Cu-Calcein W complex 
occurs giving rise to a rapid change in absorbance, and 
this change in absorbance causes a large end-point signal 
sufficient to terminate the titration automatically. The 
intense colors of the metal-EDTA complexes of copper, 
iron, and cobalt do not interfere with the automatic method 
and results can be obtained for the determination of these 
metals in micro and macro amounts with relative errors of 
0.1%0rless. Microfilm $2.50; Xerox $6.40. 132 pages. 











CHEMISTRY, ANALYTICAL 


PRECISION NULL-POINT ATOMIC ABSORPTION 
SPECTROCHEMICAL ANALYSIS 


(L. C. Card No. Mic 60-1623) 


William Edward Chambers, Ph.D. 
University of Illinois, 1960 


A new, rapid and accurate absorption technique and 
instrument are described for the determination of certain 
elements, such as sodium and potassium. The method 
consists of continuously adjusting the concentration of the 
sought-for element in a reference solution, by adding re- 
agent from a buret, until it is equal to the concentration of 
the same element in the unknown solution. The concen- 
tration of the reference, and therefore the unknown, is 
readily calculated from the amount of sought-for element 
added in a known total volume. 

The purpose of the new instrument is to operate as a 
specific null detector for each sought-for element. This 
is accomplished by producing the atomic vapors and meas- 
uring the absorption of characteristic monochromatic ra- 
diation for both variable reference and unknown solutions 
under nearly identical conditions. The mechanical section 
of the instrument provides a shift from the unknown to 
variable reference in about 1 second so that the two solu- 
tions can be vaporized alternately by the same atomizer- 
flame system. The optical section provides a wavelength 
of monochromatic characteristic radiation for each sought- 
for element. The radiation passes through the same atomic 
vapor path for both solutions and falls on an inexpensive 
photoconductive detector. The concentration of the 
sought-for element in the reference is varied continuously 
until the intensity of transmitted specific radiation to the 
detector is the same for both reference and unknown 
vapors, as indicated by the null meter. 

The use of a null-point technique in conjunction with 
atomic absorption provides several advantages compared 
to measurement of absolute absorbance values. It enables 
exceptional precision, accuracy, sensitivity and selectivity 
to be obtained for certain elements with a low cost instru- 
ment. The null-point technique compensates for changes 
of the atomization-vaporization system and measuring 
device, thereby greatly simplifying the instrument design. 
Also the new system provides self-standardization for each 
sample and eliminates the need for linear response char- 
acteristics or working curves. 

The null-point atomic absorptiometer is applied to the 
determination of sodium and potassium in the 1 - 100 ppm. 
range with coefficients of variation of 0.1 - 0.3% in some 
cases and about 0.5% in most cases. Relative errors 
were the same order of magnitude as the precision. 

The method is applied also to the simultaneous deter- 
mination of sodium and potassium in blood serums. As 
little as 0.02 ml. of blood serum is sufficient for a single 
determination of both sodium and potassium. The usual 
0.1 ml. sample allows duplicate analyses to be performed. 
Deproteinization of the serum before analysis is not nec- 
essary although the method can be applied equally well to 
deproteinized serum samples. The serum sample is di- 
luted one hundred fold with the solvent to reduce the solu- 
tion physical properties to essentially those of the pure 
solvent and to bring the sodium and potassium concen- 
trations into a better range for measurement by the 
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absorption method. Coefficients of variation of 0.5% were 
obtained for sodium and 1% for potassium. 

The general characteristics of quantitative atomic ab- 
sorption spectrochemical analysis are examined, and the 
details of the new null-point system are described to show 
how it eliminates many sources of error inherent in pre- 
vious absorption or emission spectrochemical methods. 

Microfilm $2.50; Xerox $5.20. 102 pages. 


I. ANALYSIS OF NITRATE-NITRITE MIXTURES. 
II. EXPERIMENTS CONCERNING THE 
REDUCTION OF NITRATE TO NITRITE. 


(L. C. Card No. Mic 60-1667) 


Gerardine Meerman, Ph.D. 
University of Illinois, 1960 


Nitrate and nitrite can be analyzed directly by means of 
their absorption at 3020 A and 3530 A in the ultraviolet 
region providing the concentration of nitrite is less than or 
equal to one-half the concentration of nitrate. In situations 
where the ratio of concentration is unfavorable, it is better 
to destroy the nitrite with sulfamic acid and determine the 
nitrate by means of its absorption maximum at 3020 A. In 
both cases the nitrite may be getermined directly from its 
absorption maximum at 3530 A. 

In the presence of sodium chloride the absorbancy of 
nitrite increases for a given concentration of nitrite, while 
no such effect is to be observed with nitrate. Therefore, 
the determination of the molar absorbancy index for nitrate 
must be done in a medium roughly equivalent to that of the 
samples to be analyzed. 

Two sources of difficulty are to be encountered in the 
destruction of nitrite with sulfamic acid. Sufficient dilution 
must have been made before the sulfamic acid is added to 
the sample. On prolonged boiling sulfamic acid hydrolyzes 
to give an absorbancy at the nitrate maximum and a blank 
must be used. 

Under these conditions it has been shown that results 
for the volumetric and spectrophotometric methods are 
comparable. A concentration of at least 0.01 M in nitrite 
and 0.04 M in nitrate is required. The error for the spec- 
trophotometric methods is less than 1%. 

Because of the ease and rapidity with which the analysis 
can be made by the ultraviolet spectrophotometric method 
it should find value in control analysis of commercial cur- 
ing salt mixture. 

The quantitative reduction of nitrate to nitrite was at- 
tempted in a medium of pH 8 buffered by means of sodium 
bicarbonate. No evidence of reduction was given by iron, 
manganese, chromium, nickel, copper, stannous and fer- 
rous ions, while zinc does reduce nitrate. It was found that 
in the case of zinc there was increased reduction when 
EDTA was present and it is possible that there was no re- 
duction in the case of some of the foregoing metals because 
of the presence of oxide films on the surface of the metal. 

The practical use of the quantitative reduction of nitrate 
to nitrite is not possible, since prolonged reduction pro- 
ceeds beyond the nitrite stage. It has been established 
however, that the initial product in the reduction process 
is nitrite and that no further reduction of the nitrite is ob- 
served until all the nitrate is reduced. 

Microfilm $2.50; Xerox $5.20. 105 pages. 





PART I. COLORIMETRIC METHODS FOR THE 
DETERMINATION OF 2-CHLORO-4,6-bis 
(ETHYLAMINO)-1,3,5-TRIAZINE (SIMAZINE) 
AND RELATED COMPOUNDS. 

PART II. DEGRADATION OF C“-LABELED 
SIMAZINE [2-CHLORO-4,6-bis(ETHYLAMINO) - 
1,3,5-TRIAZINE] BY PLANTS AND SOIL 
MICROORGANISMS. 


(L. C. Card No. Mic 60-1612) 


Mohamed Tawfik Hafez Ragab, Ph.D. 
University of Illinois, 1959 


Part I 


Four sensitive, rapid, and reproducible methods for 
the colorimetric determination of 2-chloro-4,6-bis(ethyl- 
amino)-s-triazine (Simazine) were devised. 

The methods were based on the splitting of the pyridine 
ring by Simazine in the Zincke reaction and condensation 
of the glutaconic dialdehyde formed with organic compounds 
containing active methylene groups. 

Simazine with pyridine in the presence of alkali gave 
an intensely yellow color with maximum absorbance at 
436.5 mu. The addition of ethyl cyanoacetate to the yellow 
color as soon as it was formed gave a more stable pink 
color absorbing maximally at 550 my. Destroying the 
yellow color by acetic acid and then adding barbituric acid 
or 2-thiobarbituric acid gave reddish-violet or blue color 
with respective absorption maxima of 582 and 625 mu. 

The yellow color (method No.1) fades rapidly and hence, 
the time of reading and temperature of samples must be 
carefully controlled to obtain reliable and accurate re- 
sults. The most stable color was that formed with ethyl 
cyanoacetate, followed in order by that obtained with bar- 
bituric acid and 2-thiobarbituric acid. However, the last 
producing a blue color was the most sensitive of all on the 
basis of the concentration of Simazine in the test solution. 
The latter three methods may be especially useful for 
determining Simazine in the presence of yellow colors 
often found in extracts of plants and soils. 

Saturation of the pyridine with glycine enhanced color 
in all procedures without changing the region of maximum 
absorbance. 

Qualitative tests indicate that the procedures with some 
modifications can be used for the determination of a large 
number of organic compounds containing active halogens 
in the presence of others. 


Part II 


Sweet corn and cucumber seedlings were placed in two 
inclosed chambers where they were treated with 10 uc 
Simazine-2,4,6-C*. Expired C“O2 from these plants was 
collected and counted as barium carbonate in gel scintil- 
lator with a scintillation counter. Radioactivity from the 
cucumber on a dry-weight basis was initially much higher 
than that from corn, but decreased with toxicity to the 
former. 

Plant parts were extracted twice with chloroform and 
once with water. The data in liquid scintillator showed 
more activity in roots than in leaves and stems, and more 
activity from cucumber extracts than from corn. The 
extracted plant parts were wet combusted in a high vacuum 
line and C“O2 was absorbed in hyamine hydroxide and 
counted in liquid scintillator. The data revealed a similar 
trend to those in the extracts of plant parts. 
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Paper chromatography of extracted plant parts showed 
unchanged Simazine in leaves and stems, and undistinguish- 
able components having Re values below that of Simazine. 

The production of C“O2 and wide distribution of radio- 
activity in corn and cucumber plants treated with Simazine- 
c= clearly demonstrate that both resistant and susceptible 
plants absorb, translocate, and metabolize Simazine. 

Sterile and nonsterile soils in two inclosed flasks were 
treated with 10 uc Simazine-C™. Collected CO, was 
counted as barium carbonate in gel scintillator. The data 
indicate that microorganisms play an important role in the 
decomposition of Simazine in soils. 

Since the Simazine-C™ was uniformly labeled in the 
triazine ring, the evolution of C“O2 must have resulted 
from splitting the heterocyclic ring, indicating complete 
decomposition of the basic structure of Simazine. 

The use of a high vacuum line in conjunction with wet com - 
bustion apparatus, a recently developed technique, was found 
to be especially suitable for radioassaying small samples of 
low activity. Microfilm $2.50; Xerox $5.60. 115 pages. 


CHEMISTRY, BIOLOGICAL 


THE ABSORPTION OF FREE AND 
PROTEIN-BOUND AMINO ACIDS BY THE CHICK: 
METHOD AND APPLICATION TO C“*-LYSINE. 


(L. C. Card No. Mic 60-1613) 


Samuel Valentino Amato, Ph.D. 
University of Illinois, 1960 


A method for determining the relative rates of absorp- 
tion of free and protein-bound amino acids by the chick was 
developed. The method involved the feeding of two diets 
which were identical except for the position of the radio- 
active amino acid being studied. In one diet the free amino 
acid was C-labeled while in the other the amino acid 
within the protein was labeled. The calculations were 
based on the specific activities of the amino acid in the 
diets and of the amino acid in the intestinal contents which 
were recovered after the diets were fed, Although relative 
data were obtained with this method, modifications were 
suggested which would allow for the calculation of absolute 
data. 

In the experiments described, diets containing either 
free or albumen-bound C*-lysine were fed to chicks to 
determine whether free lysine was absorbed at a faster 
rate than albumen-bound lysine, The data indicated that 
free lysine was absorbed from 16 to 36 percent faster than 
albumen lysine. The significance of these data was dis- 
cussed. 

In a preliminary experiment C*-lysine was adminis- 
tered to laying hens by various routes and at different 
times relative to oviposition. Eggs were collected and the 
albumen assayed for radioactivity. The highest incorpora- 
tion of activity was achieved by hens which had received 
an intraperitoneal injection of radiolysine but the time of 
injection had no apparent effect on the level of activity in- 
corporated in the egg. In all cases, eggs laid on the first 
day after the administration of radiolysine were non- 
radioactive. The eggs laid on the second day had the 








highest level of incorporation and in subsequent eggs 


the level of activity dropped steadily. 
Microfilm $2.50; Xerox $3.00, 48 pages. 


SOME STUDIES ON TRYPTOPHANASE 
(L. C. Card No. Mic 60-2008) 


Henry Polk Browder, Jr., Ph.D. 
The University of Texas, 1959 
Supervisor: E. E. Snell 

Tryptophanase, the enzyme catalyzing the formation of 
indole, pyruvate, and ammonia from L-tryptophan, ob- 
tained from Escherichia coli, Crook’s strain (ATCC8739) 
was used for these studies. The organism was grown in 
shake-culture on a medium of yeast extract, tryptone, di- 
basic potassium phosphate, and glucose. A purification 
procedure was developed which consisted of disruption of 
the cells with sonic vibration, ammonium sulfate fractiona- 
tion, acid precipitation, protamine sulfate treatment, heat 
denaturation, and fractionation on a diethylaminoethylcellu- 
lose anion-exchange column. This procedure gave a 25- to 
30-fold purification over the dried cell preparation with a 
5 to 10 per cent recovery of the enzyme units present in 
the cell extract. This represents the highest degree of 
purification of tryptophanase reported. 

The activity of partially purified tryptophanase was 
enhanced by several sulfhydryl compounds and the enzyme 
was stabilized by added pyridoxal phosphate. Iron-free 
ferrichrome A and Chel-138, a chelating agent having a 
high affinity for ironHl were inhibitory to tryptophanase 
activity. The inhibition by Chel-138 could not be reversed 
by the addition of iron!!! to the enzyme-chelate mixture. 
Inhibition by the two compounds was not time dependent, 
but remained constant over a period of from 10 to 180 
minutes. 

Radioactive indole was synthesized from o-(formy1- 

ch -toluidide by ring closure in the presence of potassium 
o-toluidine at 280°C. The o-(formyl-C™)-toluidide was 
prepared by formylating o-toluidine with anhydrous formic- 
cS acid. A yield of 2.4 per cent indole (based on o-(formyl- 

C™)-toluidide)with a recovery of 0.1 per cent of the radio- 
activity was obtained. 

Exchange studies demonstrated that radioactive indole 
was incorporated into tryptophan in the presence of en- 
zyme, pyridoxal phosphate, gluthathione, and tryptophan. 
The enzyme preparation catalyzing the exchange was sub- 
sequently shown to contain tryptophan synthetase, the en- 
zyme catalyzing the formation of tryptophan from indole 
and L-serine. Since the two enzymes could not be sepa- 
rated, it was not possible to establish which enzyme was 
responsible for the observed exchange. However, a rate 
for the exchange was calculated and found to be approxi- 
mately 1 X 10 * uwmoles/ml/min. The rate of the forma- 
tion of indole by this enzyme preparation was approxi- 
mately 1000-fold greater than the rate of exchange. 

Purification procedures such as acid precipitation, 
acetone precipitation, column fractionation, electrophore- 
sis, heat denaturation, ammonium sulfate fractionation, 
and adsorption on calcium phosphate gel all failed to give 
a useful procedure for the separation of tryptophan 
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synthetase and tryptophanase, Of the procedures investi- 
gated, only adsorption and elution from a diethylamino- 
ethylcellulose column and ammonium sulfate fractionation 
at pH 5.7 gave indications of a separation of the two en- 
zymes; even here, the results were inconclusive because 
of the low activities of the fractions in question. 

An L-serine dehydrase was detected in partially puri- 
fied tryptophanase and tryptophan synthetase preparations. 
The enzyme could be separated from tryptophanase and 
tryptophan synthetase and purified 20- to 30-fold by chro- 
matography on a diethylaminoethylcellulose column; how- 
ever, tryptophanase and tryptophan synthetase prepara- 
tions free of serine dehydrase could not be obtained. 
Microfilm $2.50; Xerox $8.60. 190 pages. 


ACTION OF PROTEASES ON RAT LIVER 
LACTIC DEHYDROGENASE 


(L. C. Card No. Mic 60-1630) 


Danica Dabich, Ph.D. 
University of Illinois, 1960 


Experiments were performed to evaluate the action of 
proteases on LDH and the matter of active fragment for- 
mation. These experiments revealed that: 

1. LDH was slowly inactivated by chymotrypsin, tryp- 
sin, and papain, Attempts to separate components in each 
of the digest mixtures by ion exchange chromatography on 
CMC and to obtain fractions with increased specific activity 
were not successful. Activity eluted from the columns was 
indistinguishable catalytically from pure LDH. 

2. Ninhydrin determination performed on trypsin and 
chymotrypsin digests revealed that a number of bonds were 
broken prior to inactivation of the enzyme, suggesting ac- 
tive fragment formation. 

3. Sedimentation studies performed in the ultracentri- 
fuge with chymotrypsin digests revealed that all the ac- 
tivity was associated with the main boundary, and that all 
active particles were, therefore, similar in size to the 
intact enzyme. Trailing of the main boundary in digest 
samples occurred. Sedimentation constants of the main 
boundary decreased in samples of digest (complete digest 
mixtures were centrifuged). 

4. Sedimentation studies of trypsin digests in the ultra- 
centrifuge revealed a discernible, trailing boundary which 
was formed as a result of trypsin hydrolysis and which 
was formed of enzymatically inactive protein. The sedi- 
mentation constant of this boundary was ca. 3.0 x 10°”. 
Calculation of the concentration of protein associated with 
the main boundary in samples of digest with various levels 
of residual LDH activity and comparison of these values to 
those for pure enzyme of comparable activity revealed that 
much inactive protein was sedimenting with the boundary. 
The sedimentation constant for the leading boundary in- 
creased during trypsin hydrolysis; formation of inactive 
complexes larger than LDH or molecules more spherical 
than pure LDH was suggested. 

5. Approximately 20% of the amino acid residues in 
LDH could be removed by carboxypeptidase without inac- 
tivation of LDH. Carboxypeptidase solutions caused acti- 
vation of LDH. The activation was due to a heat labile 
component in the carboxypeptidase preparation. 








6. LDH was resistant to leucine aminopeptidase attack; 
complex secondary structure was suggested by these re- 
sults. 

7. Titration of LDH with Ag* ion, ina Tris medium, 
revealed 7 available -SH groups per mole of LDH. Addi- 
tion of urea to the titration medium resulted in the avail- 
ability of a total of 12 -SH groups per mole of LDH. Inter- 
pretation of these results in the light of the total amino 
acid composition of the enzyme indicated that two disulfide 
bonds may be present in the molecule, 

Microfilm $2.50; Xerox $6.20. 127 pages. 


ON THE OXIDATION OF SUBSTITUTED 
POLYHYDRIC AND AMINO PHENOLS 
BY ASCORBIC ACID OXIDASE 


(L. C. Card No. Mic 60-2013) 


Jean Dayan, Ph.D. 
Columbia University, 1960 


Ascorbic acid oxidase is a copper containing enzyme 
which catalyzes the aerobic oxidation of 1-ascorbic acid to 
dehydroascorbic acid. 

Dodds has proposed that the enzyme is specific for 
those compounds containing a dienol grouping adjacent to a 
carbonyl and closed ring structure. The results of the 
present investigation indicate that Dodds’ proposal requires 
modification. 

It has been found that ascorbic acid oxidase oxidized 
the leuco form of 2,6 dichloroindophenol to the blue quinoid 
dye. The experimental findings on the nature of the reac- 
tion between the leuco dye and the enzyme can be summa- 
rized as follows: (1) the oxidation of the leuco dye by the 
enzyme is an oxidase reaction, involving oxygen absorption, 
(2) the reaction is first order with respect to both enzyme 
and substrate concentrations, (3) the rate of the reaction 
increases with pH, thus implicating the monoanion of the 
leuco dye as the active form of the substrate, (4) inhibition 
studies indicate that the Cu of the enzyme plays a role in 
the oxidation of the leuco dye. 

The study of the effect of ascorbic acid oxidase on 
simple model compounds structurally related to leuco 2,6 
dichloroindophenol has revealed some of the salient struc- 
tural features required in a molecule in order for it to 
serve as a substrate for ascorbic acid oxidase. It has been 
found that at pH 5.7, ascorbic acid oxidase does not oxidize 
hydroquinone, barely oxidizes chlorohydroquinone, but 
oxidizes 2,6 and 2,5 dichlorohydroquinone and hydroxyhy - 
droquinone at a rate 1/12 of that of ascorbic acid. A simi- 
lar situation has been observed in the amino phenol and 
catechol series of compounds tested for oxidation by the 
enzyme. A correlation has been found between the concen- 
tration of anion present in solution at pH 5.7 (as reflected 
by the values of the acidity constants), and the ease of 
oxidation of compounds by the enzyme; no correlation was 
found between the electrode potentials and the ease of oxi- 
dation of compounds by the enzyme. 

At pH 7.2, where the concentration of hydroquinone 
and catechol anion is appreciably greater than that at pH 
5.7, it has been found that ascorbic acid oxidase oxidizes 
hydroquinone and catechol. Though the concentration of 
hydroquinone and catechol anion are approximately 
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equivalent, the enzyme oxidizes hydroquinone approxi- 
mately six times faster than catechol. Moreover, at pH 
5.7, substituted hydroquinones (2,5 and 2,6 dichlorohydro- 
quinone and hydroxy hydroquinone) are oxidized more 
rapidly than substituted catechols (4,5 dichlorocatechol and 
pyrogallol). 

It is proposed that ascorbic acid oxidase will oxidize 
any compound fulfilling the following requirements: 

(1) contains an anion, (2) contains a conjugated system, 

(3) can be oxidized to a quinoid product by means of a 
semiquinone-type intermediate, It appears that the rate of 
enzymatic oxidation will be greater, if the compound also 
contains (4) an atom with an electron pair diagonally oppo- 
site the anion, at an approximate distance of 5.8-6.2 A°, 
that can interact with some group in close proximity on the 
enzyme surface. 

In the light of the results of the present investigation, 
one is led to the conclusion that previous considerations of 
ascorbic acid oxidase specificity have not been properly 
focused. It seems possible that the enzyme is actually 
highly specific towards the electron acceptor (oxygen) and 
less specific towards the substrate (electron donors). 

Microfilm $2.50; Xerox $5.20. 102 pages. 


PROPERTIES OF RENNIN 
(L. C. Card No. Mic 60-1431) 


Leonard Friedman, Ph.D. 
Rutgers University, 1960 


Major Professor: Dr. Walter W. Wainio 


This study concerned itself with an investigation of the 
properties of crude and purified preparations of rennin, 
comparing them with the properties of pepsin. Crude ren- 
nin (salt base rennin of Chr. Hansen’s Laboratory and 
rennin-NFVI) was shown to hydrolyze several cereal pro- 
teins, including wheat gluten and the proteins in rice and 
soya flours. The pH-activity relationship for these reac- 
tions indicated pepsin to be present in the enzyme prepara- 
tions. The proteolysis, which proceeded initially as a zero 
order reaction, produced trichloroacetic acid (TCA)- and 
sulfosalicylic acid (SSA)-soluble and dialyzable products. 
The value for Km, determined on the basis of the proteoly- 
sis of wheat gluten, was the same for rennin and pepsin. 
Twenty-five percent acetone exerted an inhibitory effect on 
the activity of rennin, but had no effect on pepsin. 

The relative concentrations of the products of the pro- 
teolytic reaction, based upon their solubility in solutions of 
TCA and SSA, indicated that the bond specificities for pep- 
sin and rennin are probably not identical. There probably 
are only small differences in specificity, however, since 
examination of the products of reaction of both enzymes by 
chromatography and electrophoresis revealed only minor 
difference, Pepsin did not hydrolyze further a solution of 
wheat gluten that had been hydrolyzed to enzymatic com- 
pletion by rennin. However, this may have the result of an 
inhibition of pepsin by the products of the proteolytic reac- 
tion of rennin. 

Schemes for the purification of rennin were adapted 
and highly active preparations that appeared homogeneous 
during electrophoresis, ultracentrifugation and diffusion 





were obtained. Difficulties in the purification of rennin 
were attributed to the age or source of the starting mate- 
rial. Impurities in some preparations of rennin that could 
not be removed by chemical means could be removed by 
column chromatography or continuous paper electrophore- 
sis, although these two techniques often effected a certain 
amount of denaturation. 

Physical and chemical determinations were performed 
on some of the highly purified preparations of rennin. 
Values for the molecular weight, S2o,w, Dzo,w and f/fo of 
purified rennin were 34,400, 2.6 x 10 “%, 6.80 x 10" and 
0.82 respectively. Only the value for the sedimentation 
constant differed from that of pepsin. 

There was a curvilinear relationship between the rates 
of hydrolysis of proteins (egg albumin, bovine serum albu- 
min [BSA], hemoglobin, fibrinogen, wheat gluten, some 
cereal proteins and Cyt C) and the concentrations of puri- 
fied rennin or pepsin employed. The relative rates of hy- 
drolysis of egg albumin and hemoglobin by rennin and 
pepsin were different. Rennin hydrolyzed a maximum of 
4 percent of the total number of peptide bonds of BSA. The 
optimal pH and temperature for proteolysis by rennin was 
PH 3.2-4.5 and 35°-45°C respectively. The activation 
energy for the hydrolysis of hemoglobin by rennin was be- 
tween 4932 and 5800 cal. per mole. CBZ glutamyl-L- 
tyrosine and CBZ glutamyl-L-phenylalanine were hydro- 
lyzed by rennin at a pH optimum of about 5.2. 

Various salts were shown to activate rennin. The 
optimal ionic strength for the proteolytic activity of rennin 
was between 0.35 and 0.50. 

Soy bean trypsin inhibitor, diisopropyl-fluorophosphate, 
p-nitrophenylacetate, iodoacetate, p-chromomercuroben- 
zoate and some photooxidative dyes failed to inhibit rennin. 
Thus rennin differed from trypsin, chymotrypsin or papain, 
all of which were inhibited by some of these reagents. 4M 
urea reduced the activity of rennin about 50 percent and 
altered the U.V. spectral properties of the enzyme. Iodina- 
tion but not partial acetylation resulted in an inhibition of 
rennin. RNA inhibited and some phospholipid preparations 
activated rennin. 

No phosphatase or esterase activity could be demon- 
strated for rennin. 

The spectral properties of BSA and Cyt C were altered 
by the action of rennin. 

Rennin and pepsin induced an aggregation of BSA. This 
reaction which was studied in detail had a pH optimum at 
about 3.5. Microfilm $5.60; Xerox $19.80. 437 pages. 


PHYSICAL AND CHEMICAL STRUCTURE 
OF SERUM GLOBULINS 


(L. C. Card No. Mic 60-1902) 


Shu-hsi Hsiao, Ph.D. 
The University of Florida, 1960 


The ¥Y-globulin fraction of serum proteins represents 
a family of protein molecules which differ from each other 
in molecular weight, in electrophoretic mobility, and also 
in immunological specificity. The purpose of this inves- 
tigation was to develop methods for the purification and 
characterization of various Y-globulins and for the sepa- 
ration of the products obtained after the cleavage of these 
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proteins by the enzyme papain. These methods were em- 
ployed to study the kinetics and the mechanism of the action 
of papain on various ¥-globulins and to investigate the 
chemical nature of the products formed. 

By the use of carboxymethyl-cellulose ion exchanger, 
chromatographic conditions were developed to purify the 
y-globulin fraction from the contaminating serum proteins, 
and to characterize Y-globulins from various species as 
well as from patients suffering from multiple myeloma. 

It was found that the order of elution of different Y-globu- 
lins from the cellulose ion exchange column is related to 


the order of the electrophoretic mobilities of these proteins. 


It had previously been reported that three immunologi- 
cally active 3.5 S fragments could be isolated chromato- 
graphically from a papain digest of rabbit Y-globulin. In 
this investigation the rate and mechanism of the action of 
this enzyme on various ¥-globulins were studied by ultra- 
centrifugation, electrophoresis, and chromatography. It 
was established that relatively stable 3.5 S fragments are 
formed from all the animal ¥-globulins studied, but the 
rate of formation and the nature of the products were 
found to depend on the species of origin. The efficacy of 
various possible inhibitors of papain was studied in order 
to secure a means for immediate and complete inhibition 
of this sulfhydryl-activated enzyme. Parachloromercuri- 
benzoate fulfilled this purpose, and by use of this inhibitor 
the kinetics of the papain cleavage of normal pooled human 
Y-globulin were studied by ultracentrifugal and chromato- 
graphic analysis of the products. The initial reaction 
proved to be very rapid; within ten minutes of incubation 
at 37°C. eighty per cent of the human 7 -globulin was 
cleaved to 3.5 S fragments, and five per cent of the origi- 
nal protein was split off as dialyzable peptides. After 
prolonged incubation, these fragments could be separated 
chromatographically into two fractions, A and B, which 
differ from each other in electrophoretic mobility and in 
amino acid composition. Analysis of the samples incu- 
bated for various lengths of time indicated that the initially 
formed 3.5 S fragments appeared as Fraction A only. The 
amount of Fraction B increased progressively with longer 
times of incubation at the expense of the initially formed 
fragments. Amino acid analysis of the dialyzable peptides 
produced during brief incubation indicated that a mixture 
of peptides of various sizes was split off, but that no free 
amino acids were produced within this period. The mech- 
anism of the reaction and its significance in elucidating 
the structure of antibodies were discussed. 

Microfilm $2.50; Xerox $5.40. 107 pages. 


SOME OXA AND THIA ANALOGS 
OF AMINO ACIDS 


(L. C. Card No. Mic 60-2009) 
Tommy Joe McCord, Ph.D. 
The University of Texas, 1959 


Supervisor: William Shive 


In the present investigation, oxa and thia analogs of 
naturally occurring amino acids were prepared and their 
biological properties were studied, 4-Oxalysine and S- 
carbamyl-L-cysteine, analogs of lysine and glutamine in 





which the 4-methylene groups were replaced by oxygen 
and sulfur, respectively, were found to be effective inhibi- 
tory analogs of corresponding amino acid. Further, the 
substitution of a hydrazide or a N-substituted hydrazide 
group for the amide group of glutamine together with the 
introduction of an oxygen atom in place of the 4-methylene 
group has produced antagonists of the natural amino acid 
(i. e., O-carbazyl-DL-serine, O-(3-phenylcarbazyl)-DL- 
serine, and O-(3 -benzylidenecarbazyl)-DL-serine), The 
introduction of various alkyl and aryl groups on the amide 
nitrogen of the 4-oxa analog of glutamine, O-carbamyl- 
DL-serine (McCord, T. J., M. A. Thesis, The University 
of Texas, 1958), resulted in ineffective analogs, or else 
produced analogs with greatly decreased activity. 

In all of the synthetic approaches which resulted in the 
formation of 4-oxalysine 2-amino-3-(6-aminoethoxy)pro- 
pionic acid a mixture of products was obtained which 
proved difficult to separate; furthermore, the yield of by- 
products in every case exceeded that of the desired com- 
pound, The most satisfactory procedure found was through 
an acetamidomalonic ester condensation using 2-chloro- 
ethyl chloromethyl ether, followed by ammonolysis and 
hydrolysis of the resulting 2-acetamido-2-(8-chloroethoxy - 
methyl)malonic ester, to give a mixture of products. The 
resulting reaction mixture was chromatographically sepa- 
rated, using an alumina column, into three components, 
2-amino-3-(8-chloroethoxy)propionic acid, 3-morpholine 
carboxylic acid, and 4-oxalysine. Another synthetic route 
was concurrently studied which involved the ammonolysis 
of methyl 2-bromo-3-(8-chloroethoxy)propionate (formed 
by the condensation of 2-chloroethanol and methyl acrylate 
in the presence of mercuric acetate, followed by bromina- 
tion), and which resulted in a mixture of products similar 
to those produced via the acetamidomalonic ester route 
above. These compounds were also subsequently separated 
by chromatography on an alumina column. 4-Oxalysine 
was found to be a potent inhibitory analog of lysine for 
several microorganisms. 

S-Carbamyl-L-cysteine, the 4-thia analog of glutamine, 
was readily synthesized by the interaction of L-cysteine 
hydrochloride with cyanate in the presence of glacial acetic 
acid, Its structure was subsequently proved by a study of 
its degradation products, and it was finally demonstrated 
to be an antagonist of glutamine for certain lactic acid 
bacteria. 

O-Carbazyl-DL-serine, an analog of glutamine in which 
two groups were modified, was prepared by hydrogenolysis 
of the crude condensation product formed by the interac - 
tion of O-chloroformyl-N-carbobenzoxy-DL-serine benzyl 
ester (formed from phosgene and the benzyl ester of N- 
carbobenzoxy-DL-serine) and carbobenzoxyhydrazine. 

The interaction of the O-chloroformyl intermediate di- 
rectly with hydrazine, followed by hydrogenolysis, pro- 
duced the disubstitution product, O,O'-bicarbamylserine; 
but its interaction with phenylhydrazine by the same pro- 
cedure gave O-(3-phenylcarbazyl)serine. O-Carbazyl- 
serine was converted to the corresponding hydrazone de- 
rivative, O-(3-benzylidenecarbazyl)serine by condensation 
with benzaldehyde. O-Carbazylserine and the N-monosub- 
stituted carbazyl derivatives were later found to be effec- 
tive growth inhibitors for several microorganisms. 

An attempt was made to increase the biological effec- 
tiveness of O-carbamylserine by altering the structure of 
the molecule by introducing various groups on the amide 
nitrogen. Several new O-(substituted carbamyl)-DL-serines 
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were prepared by either one of two general procedures 
starting with N-carbobenzoxy-DL-serine benzyl ester. 
The benzyl ester of N-carbobenzoxy-DL-serine was con- 
verted to sixteen O-(substituted carbamyl)-N-carbobenzoxy - 
DL-serine benzyl esters by condensation with phosgene 
followed by aminolysis of the resulting O-chloroformyl 
intermediate, or by direct interaction with an appropriately 
substituted isocyanate compound. The resulting O-(sub- 
stituted carbamyl) intermediates were hydrogenolyzed to 
yield the corresponding O-(substituted carbamyl)-DL- 
serines. Using several microorganisms as test systems, 
all of these O-(substituted carbamyl)- derivatives of serine 
were essentially non-toxic at the highest level which could 
be tested with the exception of O-(methylcarbamyl)serine, 
which was moderately active. 

Microfilm $2.50; Xerox $6.00. 123 pages. 


SPHINGOLIPIDES: THE DEGRADATION OF 
CEREBROSIDES. STUDIES ON LIPIDES 
FROM BOMBYX MORI PUPA. 


(L. C. Card No. Mic 60-1683) 


John Arden Rothfus, Ph.D. 
University of Illinois, 1960 








Advances in the field of sphingolipide biosynthesis have 
raised questions concerning the stereochemistry of sphingo- 
sine in normal and pathological conditions. In order to re- 
examine the nature of the base from normal cerebrosides 
and to further investigate the fine structure of the gluco- 
cerebroside characteristic of Gaucher’s disease, a method 
was developed whereby these materials could be degraded 
without undergoing the alterations and substitutions which 
attend the hydrolytic methods presently in use. 

Cerebrosides were oxidized with periodic acid in 
chloroform -ethanol-water (7:28:15) to relatively stable 
“dialdehyde” compounds. These substances resisted vig- 
orous acid hydrolysis and apparently could not be degraded 
directly to sphingosine with alkali. Sequential treatment 
with cyclohexylamine, alkali and acetic anhydride gave 
triacetylsphingosine in moderate yield (29%). More effi- 
cient degradation was accomplished by reduction of the 
oxidized cerebrosides with sodium borohydride followed 
by hydrolysis with 0.1 N hydrochloric acid in 90% aqueous 
tetrahydrofuran at room temperature. In this manner, it 
was possible to prepare ceramides in approximately 95% 
yield. After further hydrolysis with alkali, derivatives of 
erythro-sphingosine were obtained in total over-all yields 
of ey and 81% from kerasin and Gaucher cerebroside 
respectively. 

The cerebroside from the spleen of a Gaucher patient 
was found to differ stereochemically from brain and spinal 
cord kerasin only in the configuration of substituents about 
the fourth carbon of its carbohydrate moiety. 

Studies which have been conducted on the distribution 
of sphingolipides have disclosed that animal tissues are 
the best source of sphingosine, while an analogous base, 
phytosphingosine, predominates in plants, For this reason, 
the isolation (Dr. P. Karlson, Munchen, Germany; from 
pupae of the silkworm moth, Bombyx mori) of a lipide 
whose empirical formula and infrared spectrum were not 
unlike those of an amide of phytosphingosine suggested 








there may be areas in which the nature of the base does not 
follow established taxonomy. 

Further characterization of this material has eliminated 
the possibility of a phytosphingosine derivative and has 
established that the preparation is a mixture of amides of 
palmitic, stearic and arachidic acids. The free base and 
an hydrogenated form were acetylated and benzoylated to 
give derivatives which were identical to triacetylsphingo- 
sine and tribenzoyldihydrosphingosine in the infrared but 
slightly different from these compounds in other physical 
properties. Unlike sphingosine, when oxidized with perio- 
date, one mole of the hydrogenated base reduced one mole 
of reagent; and formaldehyde was the only one-carbon 
fragment that could be isolated from the oxidation mixture. 

Possible structures are considered in the light of addi- 
tional evidence that the base has a molecular weight of 
approximately 328 and apparently does not contain an ether 
linkage. 

In less pure preparations, this ceramide-like material 
was accompanied by a substance which contained choline 
and gave an infrared spectrum identical to that of egg yolk 
sphingomyelin. 

An acetone derivative of dihydrosphingosine is de- 
scribed. Microfilm $2.50; Xerox $7.00. 147 pages. 


CHEMISTRY, INORGANIC 


THE STEREOCHEMISTRY OF COMPLEX 
INORGANIC COMPOUNDS. 
I, PREFERENTIAL COORDINATION IN 
COMPLEXES CONTAINING trans-1,2- 
DIAMINOC YC LOHEXANE., 

Il, STUDIES ON THE RESOLUTION OF 
INORGANIC COMPLEXES BY MICROORGANISMS. 
Il. OXIDATION OF DEXTRO-CATECHIN AS 
CATALYZED BY SOME OPTICALLY 
ACTIVE COBALT COMPLEXES. 


(L. C. Card No. Mic 60-1627) 


Mary Joan Sirotek Crespi, Ph.D. 
University of Illinois, 1960 


Several examples of the resolution of trans-1,2-cyclo- 
hexanediamine by preferential coordination have been 
demonstrated. Resolutions as high as 18.5% have been ob- 
tained in the reaction of dichloro-bis-(levo-propylenedia- 
mine)cobalt(III)chloride with trans-1,2-cyclohexanediamine 
in various proportions, An attempt to resolve trans-1,2- 
cyclohexanediamine by the reaction of dextro-tris -(ethyl- 
enediamine)cobalt(III)chloride with this compound gave a 
product which showed no optical rotation. Similarly, an 
optically inactive product was formed from the reaction of 
levo-dichloro-bis -(ethylenediamine)cobalt (III)chloride with 
trans-1,2-cyclohexanediamine. A 13% resolution of trans- 
1,2-cyclohexanediamine was obtained from the reaction of 
1-K Co(edta) with trans-1,2-cyclohexanediamine. The re- 
sults indicate that levo-propylenediamine and dextro-trans- 
1,2-cyclohexanediamine have the same configuration. 

Attempts to resolve tris-(ethylenediamine)cobalt (III) - 
chloride by growing the mold Aspergillus niger on a nu- 
trient solution containing the complex compound as a 
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nitrogen source were unsuccessful, The use of a constant 
volume-constant temperature manometer to observe any 
differences in oxygen uptake by the mold in the presence of 
the separated isomers of the complex compound was not 
successful because of the high endogenous rate of the mold. 
However when this technique was used with the bacterium, 
Pseudomonas aeruginosa the rate of oxygen uptake was 
found to be greatest in the presence of d-[Co ens|Cls. 
Racemic-[Co ens]Cls gave the next highest rate and 1-[Co 
ens ICls showed the lowest rate. However in the presence 
of a three-fold higher concentration of complex compound 
the results of the oxygen uptake rates were foundto be R>L>D. 
This may be due to some “poisoning” of the system. 
Manometric techniques were used to study the rate of 
oxidation of d-catechol as catalyzed by the separated opti- 
cally active forms of cis -dichloro-bis - (ethylenediamine) - 
cobalt(III) ion and carbonato-bis - (ethylenediamine) cobalt - 
(II) ion. It was found that d-[Co en2Cl.]* catalyzes the 
oxidation of d-catechol more than does 1-[CoenzClz]*. 
Similarly 1-[Co enzCOs]* catalyzes this oxidation more 
than does d-[Co enzCOs]*. The results indicate that the 
relative configurations of d-[Co enzCla] * and 1-[Co enzCOs]* 
are identical and therefore that the relative configurations 
of 1-[Cd en2Cla]* and d-[Co enzCOs]* are identical. The re- 
sults can be considered to be supporting evidence that the 
Waldeninversion in inorganic compounds as described by 
Bailar and Auten (1) takes place in the silver carbonate step. 





Reference 


1, Bailar and Auten, J. Am. Chem. Soc., 56, 774 (1934). 
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DIHYDRIDODIAMMINEBORON (III) IODIDE AND 
TRIHYDRIDOBISTRIMETHYLAMINEALUMINUM £(IIl) 


(L. C. Card No. Mic 60-1769) 


Charles Weyand Heitsch, Ph.D. 
University of Michigan, 1960 


By way of expanding and enlarging the investigation of 
the ion, [H2B(NHs)al , its iodide salt, [H2B(NHs)a] I was 
prepared and characterized by molecular weight and analy- 
sis. By assuming that the structures of all three halide 
salts, Cl”, Br~, and I~ were isomorphous, it was possible 
to index X-ray powder patterns for the bromide and iodide 
on the basis of the orthorhombic cell reported by Nordman 
and Peters for the chloride.* In this manner unit cell 
parameters and densities were obtained. 

The NMR hydrogen spectrum of the iodide was exam - 
ined in three different solvents; “diglyme,” liquid ammonia, 
and water. While absorption was weak and resolution poor, 
it was possible to rationalize the resulting spectra as a 
triplet due to resonance of protons bound to two identical 
nitrogens and a very weak quadruplet due to the hydride 
ions bound to the boron. Trace impurities frequently col- 
lapsed the triplet fine structure in diglyme solutions, and 
in water or liquid ammonia, exchange of acidic protons 
between solute and solvent resulted in a single combination 
peak for these protons. 

The preparation, analysis, and monomeric molecu- 
lar weight reported by Wiberg# for the solid compound, 





HsAl-2N(CHs)s were verified. Variations on the method of 
preparation, the X-ray powder pattern, and the infrared 
spectrum in solution are presented. 

An X-ray analysis of single crystals revealed the posi- 
tions of the heavy atoms. The restrictions of the space 
group (Bmab) and the density require that the compound be 
either a monomer or a high polymer in the solid state. 
The N-AI-N angle is required to be 180° by the space 
group. The structure is highly disordered at room tem- 
perature with the methyl groups rotating about the N-Al-N 
axis. An Al-N distance of 2.18A was found. The N-C 
distance is highly uncertain due to the disorder in the po- 
sitions of the carbon atoms, but agrees well with values in 
the literature. Evidence for a solid phase transition was 
apparent upon cooling the crystal to -35°C. At this tem- 
perature, the asymmetric unit is expanded by a factor of 
five, along with one of the unit cell axes, while the other 
axes and space group extinctions remain the same. 

The dielectric behavior of solutions of the compound 
was studied to obtain the dipole moment. Data obtained in 
dioxane, benzene, and normal hexane solutions were 
treated by both the method of Debye and of Cohen-Henriquez. 
Results indicated an apparent moment of 1.2 to 1.6D. It is 
possible that this apparent moment arises from an anoma- 
lous atomic polarization, and that the true moment of the 
molecule is zero. 

Two structures are proposed, both involving pentaco- 
ordinate aluminum. One is a trigonal bipyramid with 
three hydride ions in an equilateral triangle around the 
aluminum and two equidistant trimethylamine groups above 
and below the plane. The other is a square pyramid with 
the two trimethylamine groups at diagonally opposite cor- 
ners of the base and the three hydride ions in the other 
two corners and the apex. The trigonal bipyramid is fa- 
vored over the square pyramid. 

Microfilm $2.50; Xerox $7.40. 160 pages. 

*Nordman, C. E., and Peters, C. R., J. Am. Chem. 
Soc., 81, (in press) (1959). 

#Wiberg, E., Graf, H., and Lacal, R. U., Z. anorg. u 
allgem. Chem., 272, 221 (1953). 


VAPOR PRESSURES OF 
ACETONITRILE SOLUTIONS 


(L. C. Card No. Mic 60-1714) 


Wilbert Hutton, Jr., Ph.D. 
Michigan State University, 1959 
Major Professor: James L. Hall 

An attempt was made to measure the vapor pressures 
of solutions of 1-1 electrolytes in acetonitrile. 

The activity of the solvent in these solutions was to 
have been calculated using the Berthelot equation as modi- 
fied by Lambert and his co-workers for dimeric vapors. 
From the determined solvent activities, mean activity co- 
efficients for the solute ions were to be calculated using 
the method of Randall and Longtin. 

The purpose of this research was threefold: to deter- 
mine vapor pressure-concentration data for salt solutions 
suitable as standards for isopiestic measurements, to 
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determine the limits to which the Debye-Huckel theory 
could be applied to these solutions, and to gain some in- 
sight into the ion association of 1-1 electrolytes in aceto- 
nitrile. 

A null-type manometer employing the expansion of a 
brass bellows as the pressure-sensing device was con- 
structed. The instrument utilized an optical lever to mag- 
nify the bellows expansion in order to increase its sensi- 
tivity. 

The results of the measurements were ambiguous. 
The difficulty lay in the construction of the bellows ma- 
nometer. Measurements were not reproducible nor could 
any significance be attached to their values. 

It is believed that more refined methods of machining 
than are available in the average machine shop are re- 


quired to fashion an instrument of the necessary sensitivity. 


Suggestions are given as to improvements that may be 
made to rectify the inconsistencies in the apparatus. 
Microfilm $2.50; Xerox $4.60. 88 pages. 
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PREPARATION OF POLYMERIC CONDENSATION 
PRODUCTS CONTAINING FUNCTIONAL 
THIOL SIDE CHAINS 


(L. C. Card No. Mic 60-1842) 


Herbert Aschkenasy, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: C. G. Overberger 


The importance of sulfhydryl groups in reactions of 
biological significance has been well established. The ac- 
tivity of many enzymes can be inhibited by the use of sulf- 
hydryl reagents. In addition, the oxidation behavior of 
thiols, their oxidation-reduction potentials and their heavy 
metal ion scavenging ability, are of both practical and 
theoretical interest. A recent application of compounds 
containing the sulfhydryl group has been as radioactive 
prophylactics. These compounds have been found to be the 
most efficient protectors of living organisms against dam- 
age by ionizing radiation. 

In view of the importance of these compounds, consid- 
erable effort has been expended in elucidating the reaction 
mechanisms of the sulfhydryl group and the effect of en- 
vironmental and spatial relationships on its reactivity. 
Most of the compounds used in these investigations have 
been of the low molecular weight, monomeric, type. 

The purpose of this study was to develop general meth- 
ods of synthesis for polycondensation products containing 
free sulfhydryl groups. 

Addition of benzyl mercaptan to dimethyl itaconate fol- 
lowed by reduction to the corresponding glycol was em- 
ployed to give two different classes of polymers. A poly- 
ester was prepared by reaction with a diacid chloride, and 
a series of polyurethans were prepared by reaction with a 
variety of diisocyanates. The benzyl blocking group was 
removed from the polyurethan via alkali metal-amine re- 
duction but could not successfully be removed from the 
polyester without degrading the chain, 





A series of blocked polyamides of a,a'-dimercapto- 
adipic acid were prepared by the synthesis of several new 
acid chlorides which were subsequently polymerized by 
the method of interfacial polycondensation. Intramolecular 
disulfide formation, benzylation and carbobenzoxylation 
were employed to protect the thiol residue during the re- 
quired transformations. Attempted liberation of the free 
mercaptan did not give the desired results in the disulfide 
and benzyl cases, but could be achieved in the carboben- 
zoxy case by treatment of the polyamide with trifluoro- 
acetic acid saturated with hydrogen bromide. 

The effectiveness of these materials as radioactive 
prophylactics, and other implications of biological signi- 
ficance are under investigation. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


SUBSTITUENT EFFECTS IN THE 
DECOMPOSITION OF TETRABENZYL- 
PHOSPHONIUM HYDROXIDES 


(L. C. Card No. Mic 60-2036) 


George Axelrad, Ph.D. 
University of Kansas, 1960 


A series of mono substituted tetrabenzylphosphonium 
halides has been prepared. Both the kinetics of the base 
decomposition and the product ratios of toluene to mono 
substituted toluenes formed on decomposition were studied 
with the following compounds: 


m-Nitrobenzyltribenzylphosphonium Bromide 
m-Bromobenzyltribenzylphosphonium Bromide 
m-Chlorobenzyltribenzylphosphonium Bromide 
m-Fluorobenzyltribenzylphosphonium Chloride 
m -Methoxybenzyltribenzylphosphonium Bromide 
m-Xylyltribenzylphosphonium Bromide 
p-t-Butylbenzyltribenzylphosphonium Bromide 


The rate constants for the decomposition of the phos- 
phonium salts with sodium hydroxide in 50 per cent water- 
1,2-dimethoxyethane were determined and were found to 
show a second order dependence on hydroxide ion concen- 
tration, a twenty fold excess of phosphonium salt being 
used. 

The product ratios of mixed toluenes formed from the 
sodium hydroxide decomposition of the mono substituted 
benzyltribenzylphosphonium halides were determined by 
gas-liquid chromatography. The decomposition and re- 
covery of products for most of the compounds studied were 
essentially quantitative. 

The observed order of ease of departure of mono sub- 
stituted benzyl groups was found to be: m-NO2-C,H4-CHz 
m-BrCgHy-CHz m-Cl-CgHs,CHz2 m-F-CgH4-CH2 p-t-Bu- 
CsgHy-CH2 m-CH3;0-C,gH,-CH2 m-CH3-CgH4-CHao. 

The relative ease of departure of substituted benzyl 
groups was found to parallel their anionic stability. The 
product ratio studies also revealed that the ease of de- 
parture of an unsubstituted benzyl group is influenced by 
the stationary groups attached to phosphorus. The effect 
of a substituent on the ease of departure of a group is 
greatest on the group that bears it. 
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The decomposition of mono substituted tetrabenzylphos- 
phonium hydroxides was found to be in accord with a reac- 
tion mechanism involving a pentacovalent intermediate. 
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Step 3, the collapse of the pentacovalent intermediate anion 
(III) to form a phosphine oxide (IV) and a benzyl carbanion 
(V), is thought to be the rate determining step. 

Good correlation between “Hammett sigma” constants 
and the relative ease of departure of the substituted benzyl 
group was shown to exist. Substituents with positive sigma 
values (e.g. NOz, Br etc.) were found to facilitate the rate 
of departure and substituents with negative sigma values 
(e.g. m-CHs, p-t-Bu) were shown to retard the rate of de- 
parture of the substituted benzyl group. The meta methoxyl 
compound was found to be completely anomalous in its be- 
havior; the rate constant for its decomposition was found 
to be much slower and the departure aptitude of the m- 
methoxybenzyl group considerably less than that expected 
on the basis of the Hammett sigma value. 

Microfilm $2.50; Xerox $6.80. 141 pages. 


SELF-CONDENSATION OF POLYFUNCTIONAL 
MOLECULES AS A ROUTE TO CERTAIN 
ALKALOID RING SYSTEMS 


(L. C. Card No. Mic 60-1617) 


Stanley Walter Blum, Ph.D. 
University of Illinois, 1960 


The feasibility of the Robinson-Schopf postulates for the 
biogenesis of the pyrrolizidine and quinolizidine alkaloids 
has been demonstrated under in vitro conditions. The key 
intermediates in these postulates, y, Y'-imino-bis-butyral- 
dehyde and 6,§'-imino-bis-valeraldehyde, have been syn- 
thesized (as their tetraethyl diacetals), and these interme- 
diates have been allowed to self-condense under conditions 
of neutral pH in dilute solution at room temperature. The 
product from self-condensation of Y,¥'-imino-bis-butyral- 
dehyde under these conditions, obtained in better than 50% 
yield after reduction, was identified as the racemate (+) - 
trachelanthamidine (Ci,, hydrogens trans) by an unequivocal 
degradation to (+)-pseudoheliotridane (Ci,. hydrogens 
trans). Similar procedures applied to 6, 6'-imino-bis- 
valeraldehyde produced material in low yield which was 
identified as (t)-epilupinine (C.,:10 hydrogens trans). 

A number of compounds suitable for the study of trans- 


annular N-C-_¢_¢_o interaction have also been synthe- 
sized, 








Microfilm $2.50; Xerox $5.00. 96 pages. 
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VINYLCYCLOALKANES, 
METHYLENECYCLOALKANES, 
AND POLYVINYLCYCLOALKANES. 


(L. C. Card No. Mic 60-1843) 


Alfred Edward Borchert, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 
Adviser: C. G. Overberger 

The purpose of this research was to prepare a series 
of homologous, crystalline polyvinylcycloalkanes, to study 
their chemical and physical properties and to correlate 
these latter properties with those of the parent monomers. 
Methods which were investigated for the synthesis of a 
series of vinyl- and vinylidenecycloalkanes and the prop- 
erties of several new polymers are described. 

Thermally induced rearrangements accompanied olefin 
formation in several acetate pyrolyses. Thus, 1-cyclo- 
propylethyl acetate yielded cyclopentene as the major iso- 
mer in a six component mixture which included vinylcyclo- 
propane and 1,4-pentadiene. Cyclohexene was found to be 
the major isomer in a five component mixture formed 
during the pyrolysis of 1-cyclobutylethyl acetate while the 
pyrolysis of 3-cyclohexenylmethyl acetate yielded 4- 
methylenecyclohexene as the major component of a mix- 
ture which included a dehydrogenation product, toluene, 
and a hydrogenation product, methylenecyclohexane. 
Mechanisms were proposed for a thermally induced heter- 
olytic cleavage of the cyclopropyl and cyclobutyl rings and 
for a rearrangement to conjugation in the cyclohexenyl 
system, 

The pyrolysis of 1-cyclopentylethyl acetate yielded no 
ring expanded or ring contracted product and vinylcyclo- 
pentane, the major isomer, and ethylidenecyclopentane, a 
statistical co-product, were obtained. 

Acid catalyzed dehydration produced rearranged prod- 
ucts by ring opening in cyclopropyl systems. 1-Cyclopro- 
pylethanol afforded vinylcyclopropane as the major isomer 
in a three component mixture of olefins when subjected to 
sulfuric acid catalyzed dehydration. The conversion to 
olefins, which included cyclopentene and 1,4-pentadiene, 
was found to be low. Mechanisms for olefin formation and 
for the production of 2-methyltetrahydrofuran, an addi- 
tional dehydration product, were proposed. 

Vinylcyclopropane of purity suitable for polymerization 
was prepared by xanthate pyrolysis. 1-Cyclopropylethyl 
S-methyl xanthate was prepared and pyrolysis yielded 
vinylcyclopropane, a trace amount of 1,4-pentadiene and a 
mixture of two “rearranged xanthates.” The latter mix- 
ture yielded 1-cyclopropylethyl methyl dithiolcarbonate 

which was saponified and the product 1-cyclopropylethane- 
thiol was derivatized with 2 ,4-dinitrofluorobenzene. Mech- 
anisms were proposed for rearrangement reactions which 
were shown not toinvolve the three membered carbocyclic 
ring. 4-Methylenecyclohexene was similarly preparedfrom 
the pyrolysis of 3-cyclohexenylmethyl S-methyl xanthate. 

Vinylcyclopropane was polymerized with a Ziegler -Natta 
catalyst and crystalline polyvinylcyclopropane was obtained 
and modified with hydrogen bromide, bromine and several 
additional protonic reagents. The modified polymers were 
amorphous and exhibited properties dramatically different 
from the parent polymer. Ziegler-Natta catalysis yielded 
crystalline polyvinylcyclopentane, which was characterized, 
and crystalline polyvinylcyclohexane. 


Microfilm $2.50; Xerox $5.60. 114 pages. 
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I, SUBSTITUTED BIS-ARENE-CHROMIUM 
COM POUNDS. 

II, STRUCTURES OF HYDROCARBONS 
FROM THE POLYPHOSPHORIC ACID 
INDUCED CONDENSATION OF 
ACETOPHENONE. 


(L. C. Card No. Mic 60-1622) 


Richard Wayne Bush, Ph.D. 
University of Illinois, 1960 


PART I 


Among the organometallic “sandwich” compounds are 
the bis-arene-chromium compounds, the simplest of which 
is bis-benzene-chromium. With few exceptions, the only 
other known bis-arene-chromium compounds have simple 
alkyl or aryl groups as substituents on the aromatic rings. 
Attempts to effect substitution onto bis-benzene-chromium 
and bis-toluene-chromium have failed.’ 

Bis-arene-chromium complexes of benzene, toluene, 
mesitylene, and biphenyl were prepared by the reducing 
Friedel-Crafts method’ and were isolated both as the 
zero-valent compounds and as cations of tetraphenylboron 
salts. A chromium complex prepared by the same method 
from p-chlorobiphenyl is believed to be bis -(p-chlorobi - 
phenyl)-chromium. Chromium complexes containing the 
chlorobenzene or p,p'-dichlorobiphenyl moieties could not 
be prepared, a result which suggests that the chromium 
atom in bis-(p-chlorobiphenyl)-chromium is bonded to the 
phenyl rather than to the chlorophenyl rings. 

In attempts to succinoylate bis-mesitylene-chromium, 
the complex either resisted substitution or decomposed, 
Attempted a-bromination of bis-toluene-chromium with 
N-bromosuccinimide gave similar results. Attempts to 
acetylate the free phenyl rings of bis-biphenyl-chromium 
resulted in recovery of the unchanged complex or in its 
decomposition. Evidence was found for the formation of a 
small amount of the Grignard reagent of bis-(p-chlorobi- 
phenyl)-chromium by the action of magnesium in tetrahy- 
drofuran, 

An investigation was undertaken of the possible forma- 
tion of bis-arene-chromium complexes from biaryls steri- 


cally hindered from coplanarity. Molecular models showed 


that bis-bimesityl-chromium is sterically impossible and 
that only one of three conceivable isomers of bis-phenyl- 
mesitylene-chromium is possible. In attempted syntheses, 
no complex was formed from bimesityl, and although a 
chromium complex was formed from phenylmesitylene, no 
pure compounds could be isolated. 


PART II 


Treatment of acetophenone with polyphosphoric acid 
results in several condensation products, including a yel- 
low hydrocarbon of formula Cs32H24. The compound pro- 
duces an intense green color in the presence of acids. The 
yellow hydrocarbon can be isomerized to a fluorene de- 
rivative. Structure I has been proposed for the yellow hy- 


drocarbon.* The isomer has been formulated as 4-methyl- 


1,3,9-triphenylfluorene.* 

Nuclear magnetic resonance measurements on the yel- 
low hydrocarbon support the presence of a methyl group 
and two conjugated olefinic hydrogens such as appear in I. 
Similar measurements on the isomer are in accord with 
the methyl group and 9-hydrogen of 4-methyl-1,3,9-tri- 





CHs C.Hs 
CeHs CeHs 
I 


phenylfluorene. Although the foregoing structures are 
preferred, there are other conceivable structures of the 
yellow hydrocarbon and its fluorene isomer that are not 
excluded by the nuclear magnetic resonance data. 

Evidence was found that the intense green color is due 
to a carbonium ion formed by protonation of the yellow hy- 
drocarbon. From treatment of the yellow hydrocarbon 
with concentrated sulfuric acid, substances were isolated 
that appeared to be sulfate and bisulfate salts of the car- 
bonium ion. The yellow hydrocarbon could be readily re- 
generated from the salts. 
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SPECTRA AND PHOTOCHEMISTRY OF 
SOME AROMATIC THIONES 


(L. C. Card No. Mic 60-1845) 


Louis Citarel, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Advisers: Professor G. Oster and 
Professor M. Goodman 


Aromatic thioketones are distinct from their oxygen 
analogs in their enhariced reactivity and their unusual blue 
color. Although this blue color has received a great deal 
of attention, very little has been done regarding the investi- 
gation of the ultraviolet spectra, A series of these com- 
pounds were synthesized with the dual purpose of deter- 
mining how substituents affect both the visible and the 
ultraviolet absorption spectra of the compounds. For this 
purpose, thiobenzophenone, p-methoxythiobenzophenone, 
p-nitrothiobenzophenone, and p,p'-dimethoxythiobenzo- 
phenone were prepared and their visible and ultraviolet 
spectra recorded. 

It was found that electron-releasing substituents such 
as methoxyl displace the maxima in the ultraviolet region 
toward longer wavelengths while the maxima in the visible 
region are displaced to shorter wavelength. Electron- 
attracting substituents such as the nitro group caused only 
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small bathochromic shifts in the ultraviolet and also 
caused a bathochromic shift in the visible region. These 
shifts can be interpreted in the light of present theory con- 
cerning K and R band absorption. 

Because these aromatic thioketones absorb light in two 
different spectral regions these undergo different photo- 
chemical transformations depending on the frequency of 
the incident radiation. Irradiation of the thioketones with 
visible light in the presence of oxygen transforms them to 
their oxygen analogs. The quantum yield for this reaction 
decreases in the following order: p-nitro compound thio- 
benzophenone, dimethoxy compound, which parallels the 
order of their increasing stability in air. The transforma- 
tions were found to be practically devoid of side reactions 
as noted by the quantitative conversion of thioketone into 
keto compound. 

The measurement of the rate of photooxidation at dif- 
ferent oxygen concentrations permitted the determination 
of the lifetime of the excited species which was found to be 
2.5x10 ’ sec., a rather short lived species. 

Thiobenzophenone irradiated with ultraviolet light in 
the presence of oxygen undergoes no photochemical 
changes while under inert atmosphere photoreduction oc- 
curs. Oxygen inhibition has also been noted in the photo- 
reduction of benzophenone. Irradiation of thiobenzophenone 
with ultraviolet light under inert atmosphere yields the 
following compounds: benzhydryl mercaptan, benzhydryl 
disulfide and tribenzhydryl tetrasulfide whose structure 
was elucidated on the basis of physical and chemical 
measurements. The effect of irradiation of thiobenzophe- 
none with ultraviolet light in various solvents indicated 
that photoreduction takes place best when solvents are 
used from which a hydrogen atom can be abstracted most 
readily. The quantum yield of photoreduction was found to 
be low compared to benzophenone. The value found was 
4.7x10 °° as compared to unity for benzophenone. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


ADDITION OF ALLYLMAGNESIUM BROMIDE 
TO HINDERED KETONES 


(L. C. Card No. Mic 60-1633) 


William Alexander De Meester, Ph.D. 
University of Illinois, 1960 


Allylmagnesium bromide has been shown to react in 
the 1,2-manner with various hindered ketones. Most 
striking of these, perhaps, is the 1,2-addition to dimesityl 
ketone. Dimesitylallylcarbinol was reduced catalytically 
to the propylcarbinol, which on dehydration yielded the 
known 1,1-dimesityl-1-butene. A crystalline tertiary 
carbinol was formed when o-bromophenyl duryl ketone 
was treated with allylmagnesium bromide. All the other 
tertiary carbinols were oils. 

The various hindered ketones which have been treated 
with allylmagnesium bromide to yield 1,2-addition prod- 
ucts include o-bromophenyl duryl ketone, o-methoxyphenyl 
duryl ketone, o-phenoxyphenyl duryl ketone, phenyl duryl 
ketone, o-methoxyphenyl mesityl ketone, and dimesitoyl- 
methane, 

Pyrolysis of durylphenylallylcarbinol yielded benzoyl- 
durene, a polymer, and 1-duryl-1-phenyl-3-butene. The 
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identity of the ketone was confirmed by a mixture melting 
point with an authentic sample while the structure of the 
butene was deduced from microanalytic and spectral data. 

The allylcarbinols were successfully reduced catalyti- 
cally and the propylcarbinols were dehydrated to yield hy- 
drocarbons. Oxidation of 1-duryl-1-phenyl-1-butene sur- 
prisingly produced an unconjugated ketone. The carbon 
and hydrogen analysis indicated that this ketone resulted 
from oxidation of the dimerized olefin: 


at 
a 


Nuclear magnetic resonance confirmed the presence of an 
ethyl ketone. 

Although infrared data indicated a hydroxyl group when 
allylmagnesium bromide was allowed to react with 1- 
naphthyl trityl ketone, a cleavage product was the only iso- 
lable compound, 

It has been shown that mesityl vinyl ketone reacts with 
allylmagnesium bromide in the 1,4-manner to give the 
corresponding pentenyl ketone. This ketone was identified 
by hydrogenation to the known capromesitylene. 

Microfilm $2.50; Xerox $4.40. 83 pages. 


THE SYNTHESIS OF A REGULAR 
POLYAM PHOLYTE 


(L. C. Card No. Mic 60-1634) 


Gabriel Louis De Tommaso, Ph.D. 
University of Illinois, 1960 


Several attempts were made to prepare a monomer 


HS(CHa2)s i -CH2 CHs-CH(CHs )s SH 


* NH-R' 
O 


in which R = -OCH2CHs and R' = <a or in which 


the carbonyl and nitrogen are bonded in a lactam structure. 

Initial attempts in the preparation of the desired mono- 
mer by the reaction of 4-carbethoxy-7-aminocarbethoxy- 
1,9-decadiene with thiolacetic acid and benzyl mercaptan 
proved unsuccessful, Although the reactions did proceed 
to a sufficiently high conversion, the products from these 
anti-Markownikoff addition reactions could not be isolated 
by either physical or chemical methods. 

The action of concentrated sulfuric acid on the thiol 
function in 2,5-bis-(3-mercaptopropyl)adipic acid caused 
an oxidative polymerization to occur. To avoid this poly- 
merization in the conversion of the diacid to an amino acid 
via the Schmidt Reaction, the bisbenzythio ether was pre- 
pared; however, this thioether decomposed under the in- 
fluence of concentrated sulfuric probably yielding a 
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mixture of homopolymers of polybenzyl and the homopoly - 
mer from the aforementioned dithiol. 

The polymeric anhydride of 2,5-bis-(3-mercaptopropyl) 
adipic acid diacetate was prepared. That the anhydride 
was polymeric was proven by the isolation of the corre- 
sponding diacid, acid-amide and diamide in the ratio 1:2:1 
upon treatment of the anhydride with gaseous ammonia. In 
the attempted conversion of the polymeric anhydride to the 
monomeric form, the anhydride underwent pyrolysis to 
yield 2,5-bis-(3-mercaptopropyl)cyclopentanone diacetate. 

A suitable starting material, 3,6-diallyl-2-piperidone, 
was prepared by the action of sodium hydride on 4-car- 
bethoxy -7 -aminocarbethoxy-1,9-decadiene in xylene. The 
anti-Markownikoff addition of thiolacetic acid to this prod- 
uct yielded the bisthiolacetate which was converted to the 
desired monomer, 3,6-bis-(3-mercaptopropy]) -2 -piperi - 
done, by base hydrolysis. 

Oxidative polymerization of this dithiol was effected by 
air in emulsion and yielded a polydisulfide. 

Treatment of the polymer with refluxing concentrated 
hydrochloric acid yielded a water soluble polymer, the 
polyampholyte hydrochloride which was somewhat rubbery, 
and had an inherent viscosity of 0.784 (0.25% in water). 
The polymer, at its isoelectric point, was water insoluble 
and insoluble in both dry and wet dioxane and tetrahydro- 
furan, The polyampholyte was soluble in both acid and 
base. Microfilm $2.50; Xerox $4.60. 87 pages. 


THE REACTION OF ARYL GRIGNARD 
REAGENTS WITH CHALCONES 


(L. C. Card No. Mic 60-1635) 


Jurgen Diekmann, Ph.D. 
University of Illinois, 1960 


The general nature of the addition of aryl Grignard re- 
agents to enolates has been studied. The enolates were 
prepared by the addition of arylmagnesium bromide to ap- 
propriately substituted chalcones. Tetraarylpropenes 
were obtained from the addition reactions of phenylmagne- 
sium bromide to benzalacetophenone and p-chlorobenzal- 
acetophenone. No crystalline alcohols or olefins could be 
isolated from the addition of phenylmagnesium bromide to 
p-methoxychalcone, a-phenylchalcone, or dibenzalpropio- 
phenone, The addition of p-tolylmagnesium bromide to 4, 
4'-dimethylchalcone similarly resulted in a failure to ob- 
tain a diaddition product. The structure of 3-p-chloro- 
phenyl-1,1,3-triphenylpropene was proved by a stepwise 
synthesis. 2-Naphthol failed to combine with phenylmag- 
nesium bromide, although it can be considered analogous 
to an enol, 

A reliable procedure for the direct synthesis of 2- 
benzhydryl-3-hydroxy-3,3-diphenylpropionic acid has been 
developed by a quick carbonation with Dry Ice of the reac- 
tion mixture obtained by the addition of a fourteen molar 
excess of phenylmagnesium bromide to chalcone. The hy- 
droxy acid proved to be remarkably resistant to hydro- 
genolysis. The structure of 2-benzhydryl-3-hydroxy -3,3- 
diphenylpropionic acid has been proved by a stepwise 
synthesis with the addition of phenylmagnesium bromide 
to benzhydrylbenzoylacetic acid as the last step. 

Since the yield of tetraphenylpropene obtained by the 





addition of phenylmagnesium bromide to benzalacetophe- 
none was dependent on the manner of work-up of the Grig- 
nard mixture, it appears that the addition of phenylmagne- 
sium bromide to the enolate of 8,8-diphenylpropiophenone 
does not occur before the woNkup. Mechanisms involving 
phenyl radical attack on the enolate, an equilibrium be- 
tween phenylmagnesium bromide and the enolate, and a 
conversion of the enolate to the ketone with subsequent 
addition of excess phenylmagnesium bromide have been 
discussed. The addition of phenylmagnesium bromide to 
the enolate via an ionic pathway has also been considered, 
Microfilm $2.50; Xerox $5.20. 105 pages. 


CATIONIC COPOLYMERIZATION OF 
SOME VINYL ETHERS 


(L. C. Card No. Mic 60-1636) 


James Francis Dunphy, Ph.D. 
University of Illinois, 1960 


The cationic copolymerization of vinyl isobutyl ether, 
vinyl octadecyl ether and vinyl 2-chloroethyl ether with 
a-methvistyrene, a,p-dimethylstyrene and p-methoxy-a- 
methylstyrene has been studied from the viewpoint of re- 
activity ratios. Several catalysts were employed, but 
stannic chloride was the most frequently used. 

The reactivity ratios for the cationic copolymerization 
of the three a-methylstyrenes (M:) with vinyl 2-chloro- 
ethyl ether (M2) were found to be as follows: unsubstituted, 
p-CHs and p-CH30O, respectively: ri = 0.33, 0.54, 1.09; 
r2 = 5.03, 1.73, 0.42. Since the values of rz represent the 
competition of the two monomers for the vinyl 2-chloro- 
ethyl ether carbonium ion they are a measure of the con- 
tribution of the para-substituent to the stability of the 
aromatic carbonium ion formed in the propagation step. 
A plot of log(1/r2) versus electrophilic substituent con- 
stants (o*) for the three a-methylstyrenes gave a good 
straight line having a slope of -1.44. 

In the copolymerization of vinyl alkyl ethers with vinyl] 
2-chloroethyl ether (M2) the following reactivity ratios 
were found: for vinyl isobutyl ether r, = 1.77, r2 = 0.30; 
for vinyl octadecyl ether r,; = 2.67, re = 0.21. The in- 
crease in value of r, for vinyl octadecyl ether was postu- 
lated to be due to the steric effect of the bulky octadecyl 
group. 

The values of r2for the copolymerization of vinyl 2- 
chloroethyl ether with the a-methylstyrenes and with the 
vinyl alkyl ethers were found to fit into a unified scheme 
based on the relative stabilities of the carbonium ions 
formed in the propagation step. In this scheme the stabil- 
ities of the newly formed carbonium ions were found to 
decrease in the order: vinyl alkyl etherYp-methoxy-a- 
methylstyrene>vinyl 2-chloroethyl ether>a,p-dimethyl- 
styrene>a -methylstyrene. 

Copolymerization of vinyl octadecyl ether with the 
three a-methylstyrenes showed that the incorporation of 
the aromatic monomer was so slight that it was difficult to 
determine accurate values of the reactivity ratios. p- 
Methoxy-a-methylstyrene (M:) was the most reactive, 

r, = 0.05, r2= 2.17. 

A study of the effect of solvent on the monomer reac- 

tivity ratios for the copolymerization of ‘several pairs of 
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monomers indicated that only very slight effects were ob- 
served when the polymerization solvent was changed from 
benzene to nitrobenzene. 

The preparation and properties of some copolymers of 
vinyl octadecyl ether with vinyl isobutyl ether and vinyl 
t-butyl ether have been described. 

The failure of a-methoxystyrene to copolymerize or to 
produce high molecular weight homopolymers has been 
attributed to the steric effect of the a-methoxy group. 
Treatment of a-methoxystyrene with stannic chloride was 
found to produce 1,3,5-triphenylbenzene as the major 
product, a viscous uncrystallizable oil being obtained as a 
by-product. 

Polymers and copolymers of vinyl 2-chloroethyl ether 
have been dehydrohalogenated by refluxing in pyridine to 
produce polymers which contain divinyl ether units. These 
polymers may be cross-linked to produce insoluble mate- 
rials. Attempts to prepare copolymers of vinyl ethers 
and vinyl alcohol by a Boord reaction on a copolymer con- 
taining vinyl 2-chloroethyl ether units resulted in very low 
conversions. Microfilm $2.50; Xerox $7.40. 157 pages. 


AN EXPLORATORY STUDY OF CHELATION 
AS A DRIVING FORCE IN SYNTHESIS — A NEW 
ROUTE TO a-NITRO AND a-AMINO ACIDS. 


(L. C. Card No. Mic 60-1760) 


Herman Lawrence Finkbeiner, Ph.D. 
University of Michigan, 1960 


While the synthetic uses of a-nitro acids are numer- 
ous, there is no completely satisfactory general method 
for their preparation. It has also been known for some 
time that nitroacetic acid decomposes to nitromethane and 
carbon dioxide. This decomposition is retarded by divalent 
metals, 

It was the purpose of this study to show that the decarb- 
oxylation reaction of a-nitro acids could be reversed, thus 
providing a general synthesis of a-nitro acids. 

A technique was developed in which carboxylation of 
primary aliphatic nitro compounds was accomplished by 
using the stability of the magnesium chelate of the a- 
nitro acids in overcoming an unfavorable free energy of 
reaction. The technique can be represented as: 


? 

N 
DMF a” “S 

R-CH2-NO2 + Mg(CO3;CHs)2 ———> ] | +CO.+2CH,OH 
Cc M 
Oo No 6 
oO 
NO, 
mils R-CH-COOH 
o°c 


This use of a chelate may have some theoretical in- 
terest. 

During the course of the development of this reaction, 
the ionization constants and the rate of decarboxylation of 
nitroacetic acid in the presence of various bases were 
determined, K, = 2.34x10* K2=1.25x 10°. The rate 
constants for the decarboxylation were: .125 - .333 min. 
for sodium methoxide in methanol; .420 min. * for mag- 
nesium methoxide in methanol; and .263 - .283 min. * for 


1 








diethylamine in methanol. 
0.052 min. * in water. 

When magnesium methoxide was used as the base, the 
stable dianion of nitroacetic acid eventually formed as the 
ratio of magnesium to nitroacetate increased. This was 
not true when sodium methoxide or diethylamine were 
used as bases. 

The reduction of the a-nitro acids to the corresponding 
amino acids was accomplished. The overall yields, based 
on starting nitro paraffin, ranged from 34 - 50 per cent. 
Alanine, a-aminobutyric and norvaline were prepared. 

Alkylation of the nitroacetate chelate with gramine 
methiodide gave a 98 per cent yield of 3-(8-nitroethyl)in- 
dole. 

Esterification of the chelate with alcoholic hydrogen 
chloride gave a 91 per cent yield of methyl nitroacetate 
isolated as the ammonium salt. 

Microfilm $2.50; Xerox $5.00. 100 pages. 
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PHENYLATION OF CARBANIONS WITH 
DIPHENYLIODONIUM SALTS 


(L. C. Card No. Mic 59-6743) 


Peter S. Forgione, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Charles G. Overberger 


The purposes of this investigation were to define the 
potential in synthesis of the reaction of carbanions with 
diphenyliodonium cations and to acquire some insight into 
the mechanisms of the various reactions. 

Previous studies had shown that many organic and in- 
organic anions react with diphenyliodonium cation to give 
phenylated products and iodobenzene. 


+ 
CeHsICeHs + X ————> CeHsX + CoHsl 


The present work was largely concerned with the reac- 
tions of acidic esters, a diketone and a triketone with di- 
phenyliodonium chloride in alcohols containing sodium or 
potassium alkoxide. Further extensions included the 
treatment of fluorene under these conditions, the reactions 
of.ethyl sodiomalonate with 4,4'-dichlorodiphenyliodonium 
chloride in ethanol and t-butyl alcohol and the reactions of 
ethyl phenylacetate with diphenyliodonium chloride in liq- 
uid ammonia containing sodamide. Structure proofs and 
independent synthesis, when required, have been carried 
out for products of the above reactions. The main general- 
izations and conclusions of this study follow: 

(1) In t-butyl alcohol, ethyl malonate, substituted ethyl 
malonates, ethyl oxalacetate, a substituted ethyl oxalace- 
tate, ethyl cyclohexanone-2-carboxylate, ethyl diphenyl- 
acetate, dibenzoyimethane, tribenzoylmethane and fluorene 
were converted to phenyl derivatives. 

(2) In most cases where the starting material had two 
acidic hydrogens, both mono- and diphenyl derivatives 
were obtained. The best yields were obtained with com- 
pounds having a single acidic hydrogen. 

(3) O-Phenylation was observed only with dibenzoyl- 
methane, where the phenyl ether was the minor product, 
and with tribenzoylmethane, where the phenyl ether was 
the major product. 
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(4) The reaction competing most strongly with phenyla- 
tion was one in which the diphenyliodonium cation was re- 
duced and solvent was dehydrogenated. Reduction of the 
diphenyliodonium ion apparently proceeds to different ex- 
tents: (a) with formation of benzene and iodobenzene, and 
(b) with formation of benzene and iodide ion. 


+ 
CeHsICgHs ————> CeHe + CeHsl (a) 
+2 [HI] + Ht 
CeHsICeH, ———»> 2C.He (b) 
+4[H] +2Ht +1" 


The extent of oxidation-reduction was less with esters 
having a single acidic hydrogen than with those having two. 
Further, oxidation-reduction was generally less in t-butyl 
alcohol than in primary or secondary alcohols. 

The most extensive oxidation-reduction was observed 
with ethyl malonate and diphenyliodonium chloride in eth- 
anolic sodium ethoxide. Here reaction apparently followed 
equation (b) above, with substantial formation of benzene, 
iodide ion and ethyl ethylidene-bis-malonate. 

(5) A minor competing reaction was that forming 
dimers or dimer-like products. With malonic ester one 
product was ethyl ethane-1,1,2,2-tetracarboxylate, which 
may be considered the product of oxidative dimerization of 
the starting carbanion. Another was apparently a phenyl- 
ated dimer, similar to that formed from phenylmalonic 
ester. 

(6) Four main alternative paths for the phenylation of 
carbanions have been considered. These involve (a) direct 
nucleophilic displacement, (b) electron transfer, (c) for- 
mation of a trisubstituted iodine and (d) formation of 
benzyne. 

At this point it is not possible to exclude any of these 
paths as contributing to the phenylation reaction. It is be- 
lieved, however, that most of the facts can be accommo- 
dated by the electron transfer mechanism, which may 
operate directly or by decomposition of a trisubstituted 
iodine. Some suggestions are made for future experi- 
mental work which would evaluate further the paths of di- 
rect nucleophilic displacement and of benzyne formation. 

(7) The oxidation-reduction reactions are most easily 
explained on the basis of free radicals. These might be 
formed by electron transfer or by decomposition of a tri- 
substituted iodine. 

Microfilm $2.50; Xerox $6.40. 131 pages. 


THE REDUCTION OF CERTAIN HINDERED 
AROMATIC ESTER VINYLOGS WITH 
MAGNESIUM (I) HALIDES 


(L. C. Card No. Mic 60-1644) 


David Edward Frankhouser, Ph.D. 
University of Illinois, 1960 


When 2,6-dimethoxyphenyl duryl ketone was treated 
with the phenyl Grignard reagent and excess magnesium, 
one of the products isolated was a hydrocarbon, 9,10- 
didurylphenanthrene, which was undoubtedly formed as a 
consequence of conjugate bimolecular reduction. Signifi- 
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cantly, however, the hydrocarbon lacked methoxyl groups 
which should have been present if only reductive coupling 
had occurred. The replacement of a methoxyl group with 
a hydrogen atom by the action of a Grignard reagent rep- 
resented a new and interesting reaction. 

Since the coupling action of the Grignard reagent is 
attributed to the presence of magnesium (I) halide, it was 
thought that a magnesium (I) halide might also be respon- 
sible for the disappearance of the methoxyl group. 2,6- 
Dimethoxyphenyl duryl ketone was therefore treated with 
both magnesium (I) iodide and magnesium (I) bromide. 
The expected demethoxylated products were not obtained. 
2,2'-Diduroyl-3,3'-dimethoxybiphenyl and 9,10-diduryl-1, 
8-dimethoxyphenanthrene were tentatively identified by 
reference to their infrared spectra. 

Demethoxylation occurred, however, when o-methoxy- 
phenyl duryl ketone and 2-methoxyl-1-naphthyl mesityl 
ketone were treated with magnesium (I) bromide. The 
yield of the demethoxylated product was higher with the 
naphthyl ketone. A mechanism, involving the intermediate 
formation of a Grignard reagent, was proposed. Attempts 
to form the corresponding acid from the Grignard reagent 
by carbonation were unsuccessful. An alternative mech- 
anism was then postulated. 

It was thought that the demethoxylation might also be 
brought about by application of the Bouveault-Blanc reduc- 
tion conditions, sodium and an alcohol. The reaction of 
o-methoxyphenyl duryl ketone with sodium and 2-methyl-4- 
pentanol gave, instead of the expected duryl phenyl] ketone, 
two new compounds, o-methoxybenzyldurene and o-duroyl- 
phenyl 2-methyl-4-pentyl ether. The reduction of the ke- 
tone group to give the first compound had been observed 
previously. The formation of the second compound oc- 
curred by nucleophilic displacement of the methoxyl group 
of the ketone by the 2-methyl-4-pentylate anion; the dis- 
placement of one alkoxyl group by another had not been 
previously noted with hindered ketones. Treatment of 
o-phenoxyphenyl duryl ketone with sodium methoxide gave 
a mixture of both o-phenoxyphenyl duryl ketone and o- 
methoxyphenyl duryl ketone. It was also shown that the 
reaction of o-methoxyphenyl duryl ketone with sodium and 
ethanol gave o-methoxybenzyldurene and o-ethoxyphenyl 
duryl ketone. 

The conjugate bimolecular reduction of hindered 2- 
methoxynaphthyl ketones had not been previously reported. 
When 2-methoxy-1-naphthyl mesityl ketone was treated 
with magnesium (I) iodide in boiling toluene and n-butyl 
ether, three products, resulting from reductive coupling, 
were isolated. One of these was identical with a previously 
known compound tentatively assigned the structure 1,2,1', 
2'-tetrahydro-3,3'-dihydroxy -4,4'-dimesitoyl-1,1'-binaph- 
thyl. The other two compounds are new and have been 
assigned the structures 1,2-dihydro-1,1'-dimesitoyl-2,2'- 
binaphthyl and 1,1'-dimesitoyl-2,2'-binaphthyl. 

The structure of the dihydrodiketone was proven by its 
infrared spectrum and by chemical reaction. Treatment 
with chloranil in boiling anisole gave a novel cleavage re- 
action, 1,mesitoyl-2,2'-binaphthyl and mesitoic acid being 
formed, The structure of 1-mesitoyl-2,2'-binaphthyl was 
assigned on the basis of its independent synthesis and on 
the basis of its reaction with polyphosphoric acid to give 
the known 13H-dibenzo{a,ilfluoren-13-one. The cleavage 
did not take place in boiling anisole without chloranil, nor 
did it take place by treatment with sodium methoxide. A 
carbonium ion mechanism involving reaction with chloranil 
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has been proposed for the cleavage. The structure of the 
aromatic diketone was established by its formation from 
the dihydrodiketone by dehydrogenation with palladium on 
charcoal. The aromatic diketone was undoubtedly pro- 
duced as a result of conjugate bimolecular reduction. It 
was proposed that the dihydrodiketone was produced by 
intramolecular reduction of the aromatic diketone. 
Microfilm $2.50; Xerox $5.00. 97 pages. 


REACTIONS OF TRIPHENYLSILYLLITHIUM 
WITH COMPOUNDS CONTAINING 
GROUP VB ELEMENTS 


(L. C. Card No. Mic 60-1819) 


Bernard Joseph Gaj, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Henry Gilman 


This study was concerned with possible synthetic appli- 
cations of organosilyllithium compounds. 

Nucleophilic displacements from carbon were observed 
when triphenylsilyllithium, or hindered organometallic 
compounds having carbon-metal bonds, were reacted with 
trialkyl phosphates. The reactions of triaryl phosphate 
esters with triphenylsilyllithium proceeded via displace - 
ments from phosphorus; however, secondary cleavages of 
the silylphosphorus intermediates occurred to give hexa- 
phenyldisilane as a major product. 

Similar displacements and cleavages took place in the 
reactions of triphenylsilyllithium with triphenyl derivatives 
of group VB elements, such as triphenylbismuthine. After 
hydrolysis, these reactions gave hexaphenyldisilane, tetra- 
phenylsilane and triphenylsilanol as major products. In- 
cidental to this study, the ability of aryllithium compounds 
to cleave the silicon-silicon bond in hexaphenyldisilane 
has been demonstrated, contrary to earlier beliefs. When 
p-tolyllithium was used to effect this cleavage, benzyltri- 
phenylsilane was found among the reaction products, to- 
gether with p-tolyltriphenylsilane. Apparently, a benzylic 
rearrangement of p-tolyllithium had occurred, 

An interesting case of reductive triphenylsilylation was 
observed in the reactions of triphenylsilyllithium with N, 
N-disubstituted amides. Asymmetric a-silylamines were 
isolated instead of the expected a-silylketones: 


° i 
2Phs; SiLi + R-C-NR2 ——> R-C-NRz + Phs SiOH 
Si Phs 


The reaction appears to be general except for N,N-diaryl 
amides of aliphatic carboxylic acids. When the reaction 
was extended to N-substituted phthalimides, hexaphenyl- 
disilane, triphenylsilanol and compounds which are 
thought to be o-formyl-N-substituted benzamides were 
isolated, 

For all of the reactions studied, the factors govern- 
ing the course of reaction were discussed, and mechan- 
isms were proposed to explain the formation of the 
products isolated. 

Microfilm $2.50; Xerox $8.40. 181 pages. 








THE SYNTHESIS AND POLYMERIZATION 
OF 2,6-DIPHENYL-1,6-HEPTADIENE 
AND SOME RELATED DIENES 


(L. C. Card No. Mic 60-1645) 


Edward John Gall, Ph.D. 
University of Illinois, 1960 


1. The pyrolysis of 2,6-diphenyl-1,7-diacetoxyheptane at 
550° anomalously gave a-methylstyrene and 2-phenyl- 
1,3-butadiene, rather than the expected 2,6-diphenyl- 
heptadiene-1,6. When the pure diene was pyrolyzed 
separately at 550° the same products were again 
isolated. 


2. The three diolefins, 2,5-diphenylhexadiene-1,5, 2,6- 
diphenylheptadiene-1,6, and 2,7-diphenyloctadiene- 
1,7, were synthesized by means of the Wittig reac- 
tion. 


3. The substituted heptadiene monomer yielded soluble 
polymers containing recurring six-membered car- 
bocyclic units via all the known general types of in- 
itiation, namely free-radical, cationic, anionic, and 
Ziegler-type. 


4. Soluble polymers of low molecular weight were ob- 
tained from 2,7-diphenyloctadiene-1,7 by means of 
cationic and Ziegler-type initiation. These polymers 
possessed little unsaturation, and are believed to 
have been formed via a cyclic mechanism to give 
recurring seven-membered rings. 


5. 2,5-Diphenylhexadiene-1,5 was polymerized by means 
of cationic, free-radical, and Ziegler-type initiation 
to give soluble, low molecular weight polymers, 
possessing only small amounts of unsaturation. 
These polymers presumably consist of alternating 
methylene and five-membered ring units. 


6. The results of these polymerizations indicate strongly 
that the formation of a six-membered ring in an 
intramolecular-intermolecular chain propagation 
mechanism occurs much more readily than the for- 
mation of either a five- or a seven-membered ring, 
and that the five-membered ring is formed somewhat 
more readily than the seven-membered ring. 

Microfilm $2.50; Xerox $4.20. 79 pages. 


A STUDY OF THE FACTORS THAT AFFECT 
NITROGEN- AND OXYGEN-ALKYLATION 
IN 2-OXYPYRIDINE SALTS 


(L. C. Card No. Mic 60-1590) 
Arthur H. Gerber, Ph.D. 
Columbia University, 1959 
The effect exerted on the N/O alkylation ratio in 2- 
®C-H=C*-H-C*-H=C*H] 9 
iN 2C=0| M® by 


changes in several factors was investigated. 
(1) Structure of the anion: (a) The N/O ratio was de- 
creased by all substitutions at position-6,.by Me at 5, and 


oxypyridine salts, 
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by OEt at 4. (b) The ratio was increased by NOz at 5 and 
by Br at 4. (c) The effect of Me at 4 and of Br at 5 was 
very small, (d) The N/O ratio was larger for 4-oxypyri- 
dines than for 2- oxypyridines. 

(2) Changes in solvent: (a) Alkylations in t-butanol 
gave larger N/O ratios than alkylations in ethanol. 

(b) There was no general correlation with dielectric con- 
stant, except when the structure of the solvents was very 
similar (the lower the dielectric constant the higher the 
N/O ratio). 

(3) Changes in the structure of the alkylating agent: 

(a) p-nitrobenzyl bromide led to higher N/O ratios than 
benzyl bromide. (b) The ratio decreased somewhat for 
Me and OMe in the para-position of the benzyl bromide. 
(c) The ratio decreased markedly by alkyl- and aryl-sub- 
stitution at the site of the nucleophilic displacement. 

(d) The ratio was not affected much by the nature of the 
halogen in ethanol solution; the nature of the halogen af- 
fected the ratio in t-butanol solution, the bromide giving 
the highest ratio. 

(4) Changes in the cation: (a) In the series Li, Na, K, 
the lowest N/O ratio was invariably obtained with the Na- 
salt regardless of the solvent. (b) In general, potassium 
salts gave the highest ratio in t-butanol, quaternary am- 
monium salts gave the highest ratio in ethanol. (c) For 
each of the four cations, the N/O ratio was always higher 
in t-butanol than in ethanol. (d) In ethanol, the effect of 
cations on the N/O ratio is more marked the higher the 
acidity of the 2-oxypyridine. 

The optimum set of conditions to obtain a high N/O 
ratio involves the use of the potassium salt in t-butanol 
solution (or in benzene suspension). To obtain a low N/O 
ratio the sodium salt should be used in ethanol solution 
(or in acetonitrile). Bromides favor N-alkylation and io- 
dides favor O-alkylation. For 2-oxypyridine: N/O = 25 
(K* -t-butanol), 8.7 (Na* -ethanol). For 6-methyl-2-oxy- 
pyridine: N/O = 3.1 (Kt -benzene), 2.3 (K* -t-butanol), 
0.52 (Nat -ethanol), all with benzyl bromide. 

Microfilm $3.30; Xerox $11.50. 255 pages. 











POLYMERIZATION OF MYRCENE BY METAL 
ALKYL COORDINATION CATALYSTS 


(L. C. Card No, Mic 60-1653) 


Charles Chia-Lieh Hwa, Ph.D. 
University of Illinois, 1960 


The polymerization of myrcene by Ziegler type cata- 
lysts have been described. The structure of the polymer 
was studied in comparison with that of polymyrcene pre- 
pared by free radical, anionic and cationic catalysts. 

Polymerization of myrcene to a predominantly 1,4- 
addition product was accomplished by using alkylaluminum - 
titanium tetrachloride and alkylaluminum -vanadium tri- 
chloride catalyst systems. The total conversions were as 
high as eighty-one per cent in the former system and al- 
most quantitative in the latter. The polymer obtained was 
not completely soluble in benzene in either case. The 
aluminum-vanadium system yielded a higher percentage of 
insoluble products, but the soluble products obtained from 
this system were higher-molecular-weight polymers. The 
optimum conditions for the polymerization included the 





use of a molar ratio of 5 to 8.5 moles of aluminum alkyl 
per mole of vanadium compound. Best results were ob- 
tained at temperature of 25° or lower and with a 6:1 to 12:1 
ratio by volume of n-heptane solvent to monomer. The 
soluble portions of the polymer obtained were high molecu- 
lar-weight, tough rubber-like materials, possessing inher- 
ent viscosities in the range of 2.0 to 5.5. 

When using the aluminum-titanium system, the optimum 
conditions for the polymerization included the use of ap- 
proximately three per cent of triisobutylaluminum and 
sufficient titanium tetrachloride to obtain a molar ratio in 
the range of 2.0 to 2.5 moles of aluminum alkyl per mole 
of titanium compound. The soluble portions of the polymer 
obtained were lower molecular-weight, softer and more 
tacky materials, possessing inherent viscosities in the 
range of 0.60 to 1.02. 

The structure of polymyrcene was studied by qualita- 
tive infrared analysis, total unsaturation determination 
and perbenzoic acid titration, The results indicated that 
the polymers obtained from each catalyst system were 


essentially the same in having predominantly 1,4-addition 


structures with only traces of vinyl or vinylidene struc- 
tures. The comparison of their infrared spectra with that 
of free radical initiated emulsion polymyrcene showed that 
the spectra of the three polymers were superimposable 
with a slight variation in the relative intensities of the 
peaks absorbing at 990, 890 and 825 cm. *. These three 
polymers were examined by workers at the Goodyear Tire 
and Rubber Company who confirmed that all three samples 
were essentially typical 1,4-polymers containing less than 
ten per cent of vinyl or vinylidene structures and the 
emulsion polymer had the most vinyl groups. The Gehman 
low temperature torsion flex test indicated that appreciable 
cyclic-polymerization was non-existent. The emulsion 
polymer is a novel case for a monosubstituted butadiene to 
be polymerized by free radical catalysts to an essentially 
1,4-addition polymer. 

The study of cis and trans isomerism of 1,4-polymyr- 
cene by infrared an: analysis was unsuccessful. In consider - 
ing the stereospecific nature of alkylaluminum-titanium 
tetrachloride and alkylaluminum -vanadium trichloride 
catalyst systems, which polymerized isoprene to all cis 
and all trans polymers, respectively, and also considering 
the mixture of cis and trans structures in free radical 
emulsion polyisoprene, it was expected that myrcene, hav- 
ing a large steric effect during polymerization due to the 
side chain on its conjugated system, could be polymerized 
by these catalysts in similar fashions. It was further ex- 
pected that the difference in the skeletal vibrations in the 
infrared region due to cis and trans structures could be 
detected spectroscopically. The resemblance of the in- 
frared spectra of the polymers prepared from the three 
catalyst systems gave no information whether the Ziegler 
catalyzed polymyrcene was stereospecific. 

Polymyrcene catalyzed by n-butyllithium in n-heptane 
contained a lesser amount of 1,4 structures as indicated 
by the infrared curves. If polymerization was carried out 
in ether or in a mixture of ether and n-heptane, the de- 
crease of 1,4 structures was more pronounced. 

Cationic catalyzed polymyrcene contained approxi- 
mately one double bond per monomer unit. Ozonolysis of 
this polymer showed that it had very little vinyl, vinylidene 
or isopropylidene structures. The results indicated that 
this polymer consisted of predominantly cyclic structures. 
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STUDIES ON THE CHEMICAL, 
PHYSICAL AND BIOLOGICAL 
PROPERTIES OF SOIL ORGANIC MATTER. 


(L. C. Card No. Mic 60-1706) 


Harry H. Johnston, Ph.D. 
Michigan State University, 1958 


Major Professor: R. L. Cook 


Inagreenhouse experiment, 124 and 25 tons per acre of 
sawdust, acid-extracted (“lignified”) sawdust, corn stalks, 
wheat straw and alfalfa hay were added to Oshtemo sand. 
Three levels of supplemental nitrogen added as urea were 
used with nonleguminous materials. One series of pots 
was not cropped during a 40-week decomposition period. 
Separate series were cropped to wheat or alfalfa. Periodic 
soil samplings were made for estimation of microbial 
numbers and pH. All pots were planted uniformly to wheat 
after 40 weeks. Nitrogen taken up was determined on the 
harvested portions of all wheat and alfalfa crops. 

Soil samples were taken at the end of the 40-week de- 
composition period. Samples were also taken from a field 
experiment 1, 3 and 5 years after addition of 35 tons per 
acre of sawdust to Sims clay loam. 

Laboratory determinations on field and greenhouse soils 
included total carbon and nitrogen, water-floatable mate- 
rials, water-soluble nitrate, fractionation of nitrogen in 
acid hydrolysates and alkali extracts, and release of car- 
bon and nitrogen during controlled incubation. 

Microbial assimilation of nitrogen during early stages 
of decomposition was reflected by suppressed nitrogen 
uptake of wheat, increased microbial number, increased 
microbial activity (COz evolution), and suppressed min- 
eralization of nitrogen during incubation. Large increases 
in acid-hydrolyzable amino nitrogen were found in the 
field soil and in the greenhouse where microbial numbers 
were unusually high in soils to which nitrogen was added 
as alfalfa hay, or as urea with readily decomposable ma- 
terials such as corn stalks. 

Subsequent mineralization of microbially immobilized 
nitrogen was reflected by increasing uptake of nitrogen by 
successive crops of wheat and was closely associated with 
declining microbial numbers, declining microbial activity 
and narrowing soil C:N ratio. Release of microbially im- 
mobilized nitrogen occurred earlier with more readily 
decomposable residues such as corn stalks and wheat 
straw than with sawdust. Earlier release also occurred 
when nitrogen was added with carbonaceous materials. 

Associated with the inferred dissipation of energy ma- 
terials as decomposition progressed was an increase in 
nitrogen not accounted for in acid hydrolysates. The quan- 
tities of non-acid-hydrolyzable nitrogen found were di- 
rectly related to the level of nitrogen treatment, the ex- 
pected lignin content of the different organic amendments 
and their degree of decomposition. It appeared that these 
acid-resistant nitrogenous materials represented products 
of oxidative complex formation between lignaceous sub- 
stances and ammonia or proteinaceous nitrogen. 

The quantities of non-acid-hydrolyzable nitrogen in- 
creased as a continuous geometric function of decreasing 
Soil C:N ratio. Resistance to microbial decomposition of 
residues in the soil after 40 weeks increased as a contin- 
uous geometric function of increasing acid-resistant nitro- 


g€n content and as an inverse linear function of soil C:N 
ratio, 





Nitrogen taken up from a majority of treated soils by 
the last crop of wheat was a sigmoid function of the sum of 
water-soluble nitrate plus nitrate released during incuba- 
tion. Soils with high levels of non-acid-hydrolyzable ni- 
trogen released nitrogen to the wheat at a rate in excess 
of the function described by soils with lower levels of 
acid-resistant nitrogen. 

Additional studies are reported involving the application 
of infrared and ultraviolet absorbance phenomena, paper 
electrophoresis and high frequency titrations in soil or- 
ganic matter research, 

Microfilm $3.25; Xerox $11.25. 250 pages. 


1. STRUCTURES OF SOME PHOTODIMERS 
OF 9-SUBSTITUTED ANTHRACENES. 
2. ATTEMPTED SYNTHESES OF THE 
BICYCLO[2.2.0/|HEXANE RING SYSTEM. 


(L. C. Card No. Mic 60-1657) 


Joseph Pincus Kleiman, Ph.D. 
University of Illinois, 1960 


It was determined that 9-anthroic acid, 9-anthralde- 
hyde, 9-anthroyl chloride and 9-methyl anthroate photo- 
dimerize to give head-to-tail dimers, contrary to a pre- 
vious report that 9-anthraldehyde and 9-methyl anthroate 
give head-to-head dimers. 

In an attempt to synthesize dianthracene-9,9'-dicar- 
boxylic anhydride from 9-anthroic acid dimer and thionyl 
chloride, 9-anthroyl chloride dimer was obtained. The 
reaction of 9-anthroic acid dimer and acetyl chloride gave 
a dimer of the mixed anhydride of 9-anthroic and acetic 
acids. The reaction of p-toluenesulfonyl chloride with 9- 
anthroic acid dimer gave only recovered starting material. 

These failures to obtain dianthracene-9,9'-dicarboxylic 
anhydride suggested that 9-anthroic acid dimer had a head- 
to-tail structure. The dipole moments of 9-anthroyl chlo- 
ride dimer and 9-anthraldehyde dimer are in agreement 
only with head-to-tail structures. Reaction of 9-anthroyl 
chloride dimer with water gave 9-anthroic acid dimer as 
shown by the infrared spectrum and melting point. Oxida- 
tion of 9-anthraldehyde dimer with sodium permanganate 
gave 9-anthroic acid dimer. The reaction of 9-anthroyl 
chloride dimer with methanol gave 9-methyl anthroate 
dimer which was identical with the dimer obtained by ir- 
radiation of 9-methyl anthroate, as shown by comparison 
of their melting points, infrared spectra, and X-ray pow- 
der diagrams. 


2. 


An attempt to prepare bicyclo|2.2.0|]hexane from cis-1, 
2-bis(bromomethyl)cyclobutane and phenyllithium gave 
two identifiable products, 1,2-dimethylenecyclobutane and 
biallyl. Comparison of the ultraviolet and infrared spectra 
of 1,2-dimethylenecyclobutane with published spectra con- 
firmedits identity. Biallylwas identified by comparison of its 
infrared spectrum with a spectrum of an authentic sample. 

By analogy with the reaction of cyanide ion with di- 
methyl a,a@'-dibromoadipate to give 1-cyano-1,2-bis(car- 
bomethoxy)cyclobutane, the reaction of cyclobutane -1,2- 
di(bromoacetate) with cyanide to give 2-cyano-2,3-bis- 
(carbomethoxy)bicyclo[2.2.0]hexane was attempted. The 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 






4524 


CHEMISTRY 





only product identified was unsym -1,2-bis-(carbomethoxy- 
methylene)cyclobutane as shown by analysis and infrared, 
ultraviolet and nuclear magnetic resonance spectra, Cy- 
clobutane-1,2-di(bromoacetate) was obtained by the re- 
action of cyclobutane-1,2-diacetic acid with thionyl 
chloride, bromine, and then methanol. Cyclobutane-1,2- 
diacetic acid was obtained by hydrolysis of cis-1,2-bis- 
(cyanomethyl)cyclobutane, prepared from cis-1,2-bis- 
(bromomethyl)cyclobutane and cyanide ion in dimethyl 
sulfoxide. 

The reactions of certain 1-substituted 9-ketobicyclo- 
[3.3.1]nonanes to give bicyclo[3.3.0|octanes was used as a 
model for the attempted conversion of 7,7-dihydroxybicy - 
clo[2.2.1]hept-1-ylamine salts to bicyclo[2.2.0]hexanes. 

The reaction of bicyclo[2.2.1]heptan-7-one-1-carbonyl 
chloride with activated sodium azide in benzene gave 7- 
ketobicyclo[2.2.1}hept-1-yl isocyanate which on reaction 
with hydrochloric acid gave 7,7-dihydroxybicyclo|2.2.1]- 
hept-1-ylamine hydrochloride. Dehydration of the salt 
gave 7-ketobicyclo|2.2.1]hept-1-ylamine hydrochloride 
which reacted with hydrochloric acid to give the original 
compound, Reaction of 7,7-dihydroxybicyclo[2.2.1]hept-1- 
ylamine hydrochloride with acetic anhydride gave 1-acet- 
amidobicyclo|[2.2.1]heptan-7-one. Reaction of the amine 
salt with base gave 3,9-diazapentacyclo|8.2.2.2*:"0% *0*"*] - 
hexadecadiene-2,8 which regenerated 7,7-dihydroxybicy - 
clo[2.2.1]hept-1-ylamine hydrochloride on treatment with 
hydrochloric acid. 

Diazotization of 7,7-dihydroxybicyclo|2.2.1]hept-1- 
ylamine hydrochloride in water gave 1-chlorobicyclo[2.2.1]- 
heptan-7-one as shown by isolation of its 2,4-dinitrophenyl- 
hydrazone and probably gave 1,7,7-trihydroxybicyclo|2.2.1]- 
hexane also, The structure of the 2,4-dinitrophenylhy- 
drazone was assigned from its analysis and infrared and 
nuclear magnetic resonance spectra. 

Diazotization of 7,7-dihydroxybicyclo|2.2.1]hept-1- 
ylamine perchlorate in acetic acid gave 1,7,7-trihydroxy - 
bicyclo[2.2.1]heptane and 4-ketocyclohexanecarboxylic acid. 
The triol was identified by analysis, infrared spectrum, 
and its reactions, It reacted with p-nitrobenzenesulfonyl 
chloride to give 7-ketobicyclo[2.2.1]hept-1-yl p-nitroben- 
zenesulfonate as shown by analysis and infrared spectrum. 
It also gave a 2,4-dinitrophenylhydrazone, which was iden- 
tified by its infrared spectrum and analysis. The acid was 
identified by analysis, infrared spectrum, mixed melting 
point with an authentic sample, and by its conversion to its 
known semicarbazone, 

The mechanism of the formation of 4-ketocyclohexane- 
carboxylic acid is not at all clear. The attempted reaction 
of 4-hydroxycyclohexanecarboxylic acid under the same 
conditions as the diazotization gave only recovered starting 
material. Diazotization of 4-carboxycyclohexylamine per- 
chlorate under the same conditions as the diazotization of 
1,7-dihydroxybicyclo|2.2.1]hept-1-ylamine perchlorate 
gave only a product that did not react with 2,4-dinitro- 
phenylhydrazine, It was identified as 4-hydroxycyclohex- 
anecarboxylic acid. Thus, the 4-carboxycyclohexyl cation 
is not an intermediate in the formation of 4-ketocyclohex- 
anecarboxylic acid. 

Microfilm $2.50; Xerox $6.60. 137 pages. 





ELECTRONIC INTERACTIONS IN 
DIARYLIODONIUM SALTS 


(L. C. Card No. Mic 59-6745) 


Irving Lillien, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: F. M. Beringer 


The purpose of this research was to investigate, by 
spectral and titrimetric studies, the electronic interac- 
tions in the diaryliodonium cation with the aim of assess- 
ing participation by iodine in resonance interaction with 
the benzene rings. 

Successful syntheses of the carboxy- and aminodipheny]- 
iodonium salts via an in situ oxidation-condensation 
process developed in the course of this work are described. 
This method was likewise applied to an improved synthesis 
of nitrodiphenyliodonium salts and to the preparation of 
the 3- and 4-nitro-4'-aminodiphenyliodonium salts. Clas- 
sical procedures were applied to the synthesis of the 2-, 
3-, and 4-aminodiphenyliodonium isomers and to the 3- 
methoxy - and 4-hydroxydiphenyliodonium salts. It was 
shown that 3-amino-, 4-amino- and 4,4'-diaminodipheny]- 
iodonium salts can be distinguished on paper chromato- 
grams. The amino- and hydroxydiphenyliodonium salts 
prepared via acidic condensations show properties identi - 
cal with those of the same isomers prepared unequivocally, 
demonstrating isomeric purity. 

Unsuccessful attempts to prepare 2- and 3-hydroxydi- 
phenyliodonium salts are described as are unsuccessful 
efforts to prepare aminodiphenyliodonium salts from the 
acids (Schmidt reaction). 

The attempted direct condensation of iodosobenzene or 
iodosobenzene diacetate with phenol and with anilines under 
varying conditions is shown to produce the diphenyliodonium 
cation, a reaction not heretofore reported. In one case the 
product of the reaction with dimethylaniline was the oxi- 
dation product, tetramethylbenzidine. 

Condensation reactions of N-acetylduridine with iodoso- 
benzene and its diacetate to an iodonium salt did not occur. 
In one case a 4-iododiphenyliodonium salt and duroquinone 
were isolated, while in a second case both a diphenyliodo- 
nium salt and a product believed to be N,N'-diacetyl-2,3,5, 
6,2',3',5',6'-octamethylbenzidine were found. 

Acidities are reported and discussed for the phenyl- 
iodoniobenzoic acids, and for 3- and 4-amino- and 4- 
hydroxydiphenyliodonium salts. Comparisons are made 
with reference compounds, and Hammett constants are 
compared with those in the literature. 

Infrared and ultraviolet absorption spectra are reported 
for a number of salts. The phenyliodonio group is seen to 
be an electron-withdrawing one, and arguments are pre- 
sented to support the interpretation of the data in terms of 
resonance, 

The inference is drawn that the iodine in these salts 
may participate in conjugation by expansion of its valence 
shell and orbital overlap. This conjugation occurs in ap- 
propriately-substituted (para-substituted with electron- 
releasing groups) salts, does not occur appreciably in the 
unsubstituted salts, and appears to be of a higher order of 
magnitude in the electronic excited state than in the ground 
state. Microfilm $2.50; Xerox $7.60. 162 pages. 
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I, STUDIES ON STREPTOMYCES’ ANTIBIOTICS. 
Il. BOUND HYDROXYLAMINE FROM 
STREPTOMYCES VENEZUELAE. 


(L. C. Card No. Mic 60-1666) 


John Edward McNary, Ph.D. 
University of Illinois, 1960 








Determination of the chemical structure of strepto- 
thricin, an antibiotic produced by Streptomyces lavendulae, 
is being carried out in this laboratory. Previou; work has 
shown that acid hydrolysis of streptothricin yields B,€ - 
diamino-n-caproic acid, 2-amino-2-deoxygulose, a sub- 
stituted 2-iminoimidazolidine (streptolidine) and a com- 
pound composed of the imidazolidine and 2-amino-2-deoxy- 
«-D-gulose (1,2). On the basis of degradative studies 
streptolidine was tentatively assigned a 4-carboxyl-5-(1'- 
hydroxy -2'-amino)ethyl-2-iminoimidazolidine structure 
(3,4). Treatment of streptolidine with one mole of sodium 
periodate followed by sodium borohydride reduction gave a 
compound (5,6) whose properties were similar but not 
identical to erythro-4-hydroxymethyl-5-carboxyl-2-imino- 
imidazolidine. This latter compound was synthesized by a 
series of reactions starting with meso-diaminosuccinic 
acid (6). 

Both threo and erythro-4-hydroxymethyl-5-carboxyl- 
2-iminoimidazolidine have been synthesized using 3,4-(1', 
3'-dibenzyl-2'-ketoimidazolido)-2-keto-5-acetoxy -tetra- 
hydrofurane as starting material. The threo isomer had a 
similar melting point and identical analyses and chroma- 
tographic properties with the periodate, borohydride 
degradation product. This together with previous work 
establishes the structure of streptolidine as 4-carboxyl- 
§-(1'-hydroxy-2'-amino)ethyl-2-iminoimidazolidine. 

A general reaction scheme to explain the periodate 
reactions of the streptothricin hydrolysis products has 
been proposed. Based on the periodate reactions, the in- 
frared spectrum and hydrolysis data, a 2-amino-2-deoxy- 
gulopyranosyl-1,N-4-carboxy-5-(1'-hydroxy-2'-amino)- 
ethyl-2-iminoimidazolidine structure has been proposed 
for compound C, 

Pierce showed that acid hydrolysis of crude strepto- 
thricin samples yielded a 2,6-dideoxy-2-aminohexose in 
addition to the normal hydrolysis products (4). Based on 
its optical rotation the new sugar was assigned the galac- 
tose configuration (i.e. fucosamine). The 2,6-dideoxy-2- 
aminohexose, isolated from the crude streptothricin, had 
identical chromatographic and rotational properties with 
an authentic sample of fucosamine (7). 

Bound hydroxylamine material is defined as material 
which on acid hydrolysis yields hydroxylamine. An oxime, 
hydroxamic acid and an aliphatic nitro compound are some 
of the general substances which on acid hydrolysis yield 
hydroxylamine, At least one example of each type of com- 
pound has been found in nature. 

Streptomyces venezuelae has been found to produce a 
bound hydroxylamine substance (8) which in various frac- 
tionation procedures (paper chromatography, counter- 
current distribution) always is associated with peptide 
material, This material gives a positive ferric chloride 
test; is essentially unreduced by a 1.5 per cent sodium 
amalgam and is very labile to acid. From the prelimi- 
nary studies, the most probable structure for this 


bound hydroxylamine substance is that a peptide hydrox- 
amic acid, 
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ALKALI ISOMERIZATION OF CASHEW NUT 
SHELL LIQUID POLYENES 


(L. C. Card No. Mic 60-1602) 


Philip Monnikendam, Ph.D. 
Columbia University, 1957 


The liquid which is present in the shells of the cashew 
nut is the source of the important industrial raw material, 
cashew nut shell liquid. Previous investigations had shown 
that four substituted phenols constitute about 90% of the 
commercial cashew nut shell liquid, while the remainder 
contains two substituted recorcinols. The structures of 
the phenols, which are known as the cardanols, had been 
established as: 3-pentadecylphenol, 3-(cis-8'-pentade- 
cenyl)-phenol, 3-(cis-8',cis-11'-pentadecadienyl) -phenol 
and 3-(cis-8',cis-11',14'-pentadecatrienyl)-phenol. The 
structures of the resorcinols, which are known as the 
cardols, had been shown to be: 5-(8',11'-pentadecadieny]l) - 
resorcinol and 5-(8',11',14'-pentadecatrienyl) -resorcinol. 
It has been shown in this dissertation that the nonterminal 
olefinic bonds of the cardols probably have the cis configu- 
ration also. 

The olefinic bonds of the cardanol and cardol dienes 
and trienes are separated by one methylene group as in 
linoleic and linolenic acid. The similarities in structure 
are apparent also from the properties of these polyenes. 
For instance, such compounds do not dry to a film at 
room temperature. However, the double bonds of such 
polyenes can be conjugated.and the resulting isomers have 
an enlarged reactivity, which is evident from a greater 
tendency for polymerization, copolymerization, film forma- 
tion, and other modifying reactions. These properties are 
a well-known and characteristic feature of naturally occur- 
ring compounds with conjugated double bonds, which are 
present in e.g. tung oil and Japanese lac. 

In the present investigation the alkali isomerization of 
the ethyl ether of cashew nut shell liquid was developed. 
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Unusually high amounts of triene conjugation (70-80%) were 
obtained using sodium hydroxide in 2-methoxy-ethanol at 
145°. The remainder of the triolefins and the diolefins be- 
came diene conjugated. 

The triolefin of ethylcardanol, which was obtained by 
chromatography of cashew nut shell liquid ethyl ether on 
alumina, was isomerized in the same way. The mixture of 
isomeric compounds with conjugated olefinic bonds was 
fractionated by low-temperature crystallization in an inert 
atmosphere, Infrared and ultraviolet spectral analyses of 
the fractions obtained showed that trans,trans,trans and 
cis,trans,trans triene conjugated structures had been 
formed. Furthermore, another geometrical isomer was 
present, and it has been shown that this is very probably 
trans,cis,trans triene conjugated isomer. 

A nearly representative fraction of isomerized ethyl- 
cardanol triolefin was ozonized, the ozonides were reduced, 
and the lower aliphatic aldehydes formed were converted 
into their 2,4-dinitrophenylhydrazones, The latter were 
separated by column chromatography and identified by 
paper chromatography, while the amounts of the deriva- 
tives were determined in a nearly quantitative manner by 
spectrophotometry. Acetaldehyde and propionaldehyde 
were found, thus locating the positions of the triene con- 
jugated unsaturated systems. A trace of n-butyraldehyde 
was detected also. 

The two olefinic structures expected from the alkali 
isomerization of cashew nut shell liquid diolefins and the 
five olefinic structures anticipated from the alkali isomer- 
ization of cashew nut shell liquid triolefins were predicted 
by theoretical deduction. Thus the experimental findings 
were confirmed and correlated. 

It was concluded that the main triene conjugated prod- 
ucts obtained from ethylcardanol triolefin were the trans- 
9' cis-11',trans-13', trans-9',trans-11',trans-13', and 
cis-8',trans-10',trans-12' isomers of 3-pentadecatrienyl- 
phenetole. The diene conjugated ethylcardanol triolefins 
were concluded to be the cis-8',trans-10',14' andthe cis-8', 
trans-12,14' isomers of 3-pentadecatrienyl-phenetole. 

The unusually high amount of triene conjugation ob- 
tained was explained to be due to the relative instability of 
the terminal olefinic bonds in the unique unsaturated sys- 
tems of the triolefins of cashew nut shell liquid. 

Microfilm $2.50; Xerox $5.80. 117 pages. 


ELECTROPHILIC SUBSTITUTION: 

THE REACTIVITY OF AROMATIC COMPOUNDS 
TOWARD THE CARBONIUM ION-ANION PAIR 
OF POLYMERIZING STYRENE CATALYZED 

BY STANNIC CHLORIDE. 


(L. C. Card No. Mic 59-6746) 


Margaret G. Newton, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Charles G. Overberger 


The research herein described was undertaken in order 
to gain a better understanding of electrophilic substitution 
by a carbonium ion-anion pair into aromatic hydrocarbons. 
The reactivity of the aromatic compound is directly re- 
lated to a decrease in the degree of polymerization of the 





resulting polymers. The reaction conditions were stand- 
ardized by a previous investigator in this laboratory and 
much information had previously been gathered. 

The reactivities, toward the system, of naphthalene, 
phenanthrene, anthracene, o-xylene, m-xylene, mesitylene, 
durene, pentamethylbenzene and hexamethylbenzene have 
been determined and related to the reactivities of com- 
pounds previously studied. The relative reactivities of the 
three polynuclear hydrocarbons were found to be in the 
order expected. The reactivities of ortho- and meta- 
xylene were of the expected order of magnitude. Mesityl- 
ene and pentamethylbenzene were very much less reactive 
than their base strengths would indicate. Durene gave no 
evidence of substitution. Ortho-xylene, meta-xylene and 
mesitylene had unexplained retarding effects and the re- 
activity curves of mesitylene and pentamethylbenzene were 
atypical. Both durene and hexamethylbenzene produced an 
increase in the degree of polymerization. Suggestions have 
been made to account for this behavior. Differentiation 
and integration between limits of the equation governing 
the degree of polymerization reveal that the transfer with 
monomer reaction consists principally of substitution into 
nuclei attached to the chains. This accounts for the lack of 
dependence of the degree of polymerization on conversion. 
Whether spontaneous termination or transfer with monomer 
is the dominant termination step depends on initial mono- 
mer concentration. 

It has been concluded that the polymeric carbonium 
ion-anion pair has a very large steric requirement. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


SOME REACTIONS OF CYCLODODECATRIENE 
(L. C. Card No. Mic 60-1673) 


Earl Thomas Niles, Ph.D. 
University of Illinois, 1960 


The reactions of cis, trans, trans-1,5,9-cyclododecatriene 
in the presence of strong acids have been investigated. 
One of the products obtained by the treatment of the cyclo- 
dodecatriene with 80% aqueous sulfuric acid was found to 
be A’®-bicyclo(4,6,0)dodecene. The structure of this 
compound was indicated by ozonization to the 1,6-cyclo- 
dodecadione, Beckmann rearrangement of the dioximes, 
hydrolysis of the resulting lactams, and identification of 
the hydrolysis products by the means of paper chromatog- 
raphy. The structure was confirmed by an independent 
synthesis of A’’®-bicyclo(4,6,0)dodecene, which was 0z0- 
nized to the same diketone as that obtained from the cy- 
clododecatriene. Other products obtained from aqueous 
acid reactions were characterized as hydrocarbons (pos- 
sible dimers of cyclododecatriene) and esters. 

The formation of the A’’®-bicyclo(4,6,0)dodecene ring 
system is attributed to a transannular interaction of a 
carbonium ion, resulting from the protonation of one of the 
olefinic bonds, with a double bond in the same molecule. 

The action of 80% aqueous sulfuric acid on the cyclo- 
dodecatriene was also studied in acetic acid solution. The 
products obtained from these reactions were found to be 
acetates. Extensive fractionation of the products showed 
that they were mixtures of isomeric compounds. The ace- 
tates were converted to the corresponding alcohols and 
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ketones. These derivatives were found to be mixtures of 
monocyclic and polycyclic compounds. When hydrogen 
bromide was employed in glacial acetic acid mixtures of 
acetates containing bromine were produced. 

cis,trans,trans-1,5,9-Cyclododecatriene has been found 
to add bromine with the production of compounds postulated 
to be a trans, trans-dibromocyclododecadiene and a trans- 
tetrabromocyclododecene. The hexabromide was not pre- 
pared. The addition of nitrosyl chloride to cyclododeca- 
triene resulted in solid substance which could not be 
purified. Bromination of the triene with N-bromosuccin- 
imide has been shown to yield a variety of bromine- 
containing products. 

Silver nitrate complexes of cyclododecatriene were 
produced which correspond to 1:1 and 1:2 silver-cyclodo- 
decatriene compounds, 

It has been found that cis, trans, trans-1,5,9-cyclodo- 
decatriene does not yield a tricyclic borane under the con- 
ditions that are suitable with the all trans isomer. 

Microfilm $2.50; Xerox $4.20. 76 pages. 











PART A: ISOLATION AND IDENTIFICATION 
OF THE ODOROUS CONSTITUENTS OF CORN. 
PART B: ALKYL N-(6-PSEUDOTHIO- 
URONIUMETHYL)CARBAMATE HALIDES. 


(L. C. Card No. Mic 60-1567) 


James Sterling Noland, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Ralph L. Shriner 


Part A 


ISOLATION AND IDENTIFICATION OF THE 
ODOROUS CONSTITUENTS OF CORN 


A condensed product from the commercial deodoriza- 
tion process for corn oil has been examined as a source 
for the substances which give corn its characteristic odor. 
The product which was studied had been isolated by blow- 
ing high pressure steam through corn oil which had been 
previously treated with alkali. It consisted mostly of glyc- 
eryl esters of the higher acids, which were not odorif- 
erous, but was rich in a strongly odorous fraction which 
could be isolated by a steam distillation -- methylene 
chloride extraction process. This fraction was examined 
at length, 

The odorous fraction isolated, although consistent in 
composition, was not a pure compound. It was a complex 
mixture of unsaturated hydrocarbons, with apparently a 
small trace of some oxygen containing compound. No al- 
cohols, carbonyl compounds, or their derivatives could be 
isolated. The distilled odorous fraction was treated as a 
homogeneous mixture. An unsaturation equivalent of 125 
was obtained. 

Catalytic hydrogenation produced a complete change in 
percentage composition of the material, indicating that no 
Simple hydrogenation occurred. Reduction with hydrogen 
iodide produced an intractable tar. 

Oxidation studies were also carried out. From reduc- 
tive ozonolysis, n-hexanal and glyoxal were identified. 





Oxidation by the periodate-permanganate technique yielded 
n-butric, n-valeric, isovaleric, and n-caproic acids were 
identified by gas chromatography of their methyl esters. 
Since four terminal groups were identified, it offered fur- 
ther evidence that the fraction was not homogeneous. 

Although the u.v. spectrum and the presence of glyoxal 
indicated that the olefin was conjugated, no Diels-Alder 
adduct was formed on treatment with malen anhydride. 

No adduct was observed when the product was treated 
with 2,4-dinitrobenzene sulfenyl chloride, a reagent re- 
ported to give crystalline adducts with olefins. 

Examination of the distilled odorous fraction by gas 
chromatography showed eleven peaks. No resolution was 
obtained using the large size, preparative column. 

Although this odorous fraction is very different from 
the fraction obtained directly from fresh, untreated oil, 
the odor is cornlike. Aldehydes corresponding to the iden- 
tified fragments of the olefin have been reported among 
the odor producing components directly from corn oil. 


Part B 


ALKYL N-(8-PSEUDOTHIOURONIUMETHYL)- 
CARBAMATE HALIDES 


The preparation of a series of alkyl N-(8-pseudothio- 
uroniumethyl)carbamate halides is described, where the 
alkyl groups ranged from methyl through n-decyl. These 
compounds were prepared for testing as anti-leukemic 
agents, and as possible inhibitors to damage from radia- 
tion. This structure incorporates the carbamate grouping 
analogous to ethyl carbamate, which has been shown to 
have effect on chronic myeloid and chronic lymphatic leu- 
kemia. The compound also contains the residue from S- 
(2-aminoethyl)isothiouronium bromide hydrobromide, 
which has been reported as a useful protective agent 
against radiation. The relationship between radiation 
damage and the incidence of leukemia has been pointed out. 

The preparation of alkyl N-(6-pseudothiouroniumethy]l)- 
carbamate bromides was first attempted by (a) treatment 
of ethanolamine with alkyl chlorocarbonates to yield alkyl 
N-(6-hydroxyethyl)carbamates; (b) conversion of these to 
bromides by treatment with phosphorous tribromides; and 
(c) combination with thiourea to form the substituted iso- 
thiouronium salts. Step (b) could not be carried out in suf- 
ficient yield to be a useful synthetic method, due to cleav- 
age of the carbamate group, and consequently an alternate 
method for the B-halo compound was devised. 

The alkyl N-(6-hydroxyethyl)carbamates were treated 
with methane sulfonylchloride to yield the methane sul- 
fonates, and then reacted with sodium iodide in acetone to 
produce the alkyl N-(8-iodoethyl)carbamates. These iodo 
carbamates reacted readily with thiourea to produce alkyl 
N-(6-pseudothiouroniumethyl)carbamate iodides. 

Microfilm $2.50; Xerox $5.60. 115 pages. 
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THE STEREOCHEMISTRY OF HOMOLYTIC 
AND ELECTROPHILIC DISPLACEMENTS 
ON THE CYCLOPROPANE RING 


(L. C. Card No. Mic 60-1675) 


Alan Herbert Peterson, Ph.D. 
University of Illinois, 1960 


Bromination of silver trans -2-phenylcyclopropanecar- 
boxylate yielded trans -2-p-bromophenylcyclopropanecar - 
boxylic acid in 76% yield. The cis isomer did not undergo 
bromination under the same reaction conditions; cis-2- 
phenylcyclopropanecarboxylic acid was recovered (50%). 

A 35% over-all yield of 2-methylcyclopropanecarboxylic 
acid was obtained from methallyl chloride by radical addi- 
tion of hydrogen bromide, displacement of bromide ion by 
cyanide, and cyclization of the resulting 8-methyl-y- 
chlorobutyronitrile with potassium hydroxide followed by 
alkaline hydrolysis of the 2-methylcyclopropanecarboni - 
trile. Separation of cis- and trans-2-methylcyclopro- 
panecarboxylic acids was accomplished by way of the 
amides which hydrolyzed stereospecifically when treated 
with nitrous acid. 

The Hunsdiecker reaction (brominative decarboxylation) 
on the silver salt of either cis- or trans-2-methylcyclo- 
propanecarboxylic acid yielded the same mixture (35% cis 
and 65% trans) of isomeric 2-methylcyclopropyl bromides, 
establishing that the cyclopropyl radical does not retain its 
configuration. 

Lithium exchange reactions of isopropyllithium with 
cis- and trans-2-methylcyclopropyl bromides at 0° in pen- 
tane containing about 6% ether by volume, followed by 
carbonation, produced cis- and trans-2-methylcyclopro- 
panecarboxylic acids respectively, establishing the con- 
figurational stability of the cyclopropyl carbanion. Bro- 
mination of 2-methylcyclopropyllithium proceeded with 
decreasing stereospecificity as the ether content of the 
solvent increased, likely by a mechanism involving a cy- 
clopropyl radical. 

Microfilm $2.50; Xerox $6.00. 122 pages. 


STUDIES OF THE SYNTHESIS OF 
POLYFUNCTIONAL BORON COMPOUNDS 


(L. C. Card No. Mic 60-1677) 


William Howard Pittman, Ph.D. 
University of Illinois, 1960 


Several potential synthetic methods for derivatives of 
a@-borono carboxylic acids and acetylenic boron com- 
pounds have been studied, 

When methyl borate was treated with three equivalents 
of phenylethynylmagnesium bromide and the reaction mix- 
ture was hydrolyzed with dilute hydrochloric acid, the 
product was not the expected tris-(phenylethynyl)-borine. 
Instead, a hydrate of magnesium tetrakis -(phenylethyny]l) - 
boron was obtained in 69 per cent yield. 

Upon treatment with aqueous ammonium chloride or 
with an ethereal solution of ammonia, magnesium tetrakis- 
(phenylethynyl)-boron hydrate was converted into the am- 
monia complex of tris-(phenylethynyl)-borine, with the loss 
of one equivalent of phenylacetylene. Ammonium tetrakis- 





(phenylethynyl)-boron may be an intermediate in this re- 
action. Pyridine, triethylamine, and ethanolamine also 
reacted with magnesium tetrakis-(phenylethynyl)-boron 
hydrate to form borine complexes, 

Magnesium tetrakis-(phenylethynyl)-boron hydrate was 
hydrolyzed by dilute mineral acid to an unidentified com- 
pound which was probably a derivative of phenylacetylene- 
boronic acid, Upon hydrogenation over platinum oxide, 
under mild conditions, this compound was converted into 
2-cyclohexylethaneboronic acid. This fact, together with 
hydrogenation results on the ammonia and pyridine com - 
plexes of tris-(phenylethynyl)-borine, indicates that the 
boroethynyl group, -C=C-B<, exercises a noticeable effect 
on the susceptibility of the benzene ring toward hydrogen- 
ation. 

An attempt was made to prepare ethoxyacetylenebo- 
ronic acid by the reaction of methyl borate with ethoxy- 
ethynylmagnesium bromide. The only material which 
could be isolated was ethoxyacetylene. 

When sodium a-sodioacetate, sodium acetate, or silver 
acetate were treated with excess liquid boron trichloride 
and the resulting solid reaction product was hydrolyzed 
and treated with diazomethane, trace amounts of a solid 
compound containing carbon, hydrogen, and nitrogen were 
obtained, but no boron-containing organic products could 
be isolated, 

The synthesis of t-butyl boronoacetate by the reaction 
of n-butyl borate with carbo-t-butoxymethylmagnesium 
bromide, the latter being formed by treating t-butyl acetate 
with isopropylmagnesium bromide or t-butylmagnesium 
bromide, was unsuccessful. The results of two model re- 
actions indicated that carbo-t-butoxymethylmagnesium 
bromide was formed in less than five per cent yield. 

The reactions of sodiomalonic ester with methyl borate 
and boron trichloride did not lead to the anticipated ethyl 
boronomalonate. Only malonic ester could be recovered. 

An attempted Reformatsky synthesis of ethyl borono- 
acetate, by the reaction of methyl borate with the Re- 
formatsky reagent of ethyl bromoacetate, led only to the 
isolation of boric acid and a lachrymatory oil, probably 
containing ethyl acetate and some unreacted ethyl bromo 
acetate. 

The synthesis of boronosuccinic anhydride by hydro- 
boration of maleic anhydride followed by controlled oxida- 
tion of the product, supposedly the borine derivative of 
succinic anhydride, was unsuccessful. 

Microfilm $2.50; Xerox $3.80. 70 pages. 


REACTIONS OF REISSERT COMPOUNDS 
AND THEIR USE IN THE SYNTHESIS OF 
POTENTIAL MEDICINAL AGENTS 


(L. C. Card No. Mic 60-1854) 


Eugene George Podrebarac, Ph.D. 
University of Kansas, 1960 


Various base-catalyzed rearrangement reactions and 
condensation reactions of Reissert compounds have been 
utilized in the preparation of potential medicinal agents. 
In each case the preparation of an analog of a known drug 
was used as the principal line of approach. Toxicity of the 
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first three compounds tested was found to be less than 
that usually associated with isoquinolines, 


1. Analog of the Local Anesthetic Lidocaine: N-Phenyl- 
2-ethyltetrahydroisoquinaldamide. Condensation of the 
anion of 2-benzoyl-1,2-dihydroisoquinaldonitrile with 
phenyl isocyanate gave O-benzoyl-N-phenylisoquinaldamide 
in 96 per cent yield. This was saponified to the amide, 
which was then reduced to N-phenyltetrahydroisoquinald- 
amide. Treatment with ethyl iodide in a Parr bomb gave 
N-phenyl-2 -ethyltetrahydroisoquinaldamide in 88 per cent 
yield. Pharmacological testing of the compound as the 
hydrochloride suggested that it possesses a weak central 
nervous system depressant action. 








2. Analog of the Stimulant Meratran: Diphenyl-2- 
tetrahydroisoquinolylcarbinol. Treatment of 2-benzoyl-1, 
2-dihydroisoquinaldonitrile with phenylmagnesium bromide 
gave diphenyl-1-isoquinolylcarbinol in 76 per cent yield. 
Catalytic reduction of the hydrochloride salt gave diphenyl- 
1-tetrahydroisoquinolylcarbinol hydrochloride, Pharma- 
cological testing of the compound indicated only a slight 
central nervous system stimulant action. 

Attempted formation of the quinoline analog of the 
aforementioned compound according to the procedure just 
outlined failed to give any identifiable product. Use of 
glacial acetic acid as solvent in the reduction gave diphenyl- 
(2-decahydroquinoly1)-carbinol. 








3. Analog of the Sympathiomimetic Amine Ephedrine: 
Phenyl-1-tetrahydroisoquinolylcarbinol. Phenyl-1-iso- 
quinolylcarbinyl benzoate was obtained in 82 per cent yield 
by the action of benzaldehyde on the anion of 2-benzoyl-1, 
2-dihydroisoquinaldonitrile. This compound was saponi- 
fied to yield the carbinol, which was then reduced as the 
hydrochloride to phenyl-1-tetrahydroisoquinolylcarbinol 
hydrochloride. The pattern of activity in the mouse be- 
havior test suggests that the compound may be a weak cen- 
tral nervous system depressant with mixed central ner- 
vous system stimulant action. 

Several attempts to form the quinoline analog of the 
above compound failed. 








4. Potential Curariform Drug: a,q@'-Bis-(2-quinolyl)- 
p-xylylene Dimethiodide. Treatment of the anion of 1- 
benzoyl-1,2-dihydroquinaldonitrile with terephthaldicar- 
boxaldehyde gave 0,0-dibenzoyl-a,q@'-bis -(2-quinolyl)-p- 
xylylene-a,a'-diol in 80 per cent yield. A diastereoisomer 
was obtained in 8 per cent yield. Saponification of each of 
the isomers gave the dihydroxy compounds, both of which 
were oxidized to give a,a'-bis-(2-quinolyl)-p-xylylene-a, 
a'-dione in 93 per cent yield. This was then reduced to 
a,a@'-bis-(2-quinolyl)-p-xylylene which was converted to 
a,a@'-bis-(2-quinolyl)-p-xylylene dimethiodide on treat- 
ment with methyl iodide in a Parr bomb. 

Treatment of the anion of 2-benzoyl-1,2-dihydroiso- 
quinaldonitrile with terephthaldicarboxaldehyde gave 0,0- 
dibenzoyl-a,a@'-bis-(1-isoquinolyl)-p-xylylene-a,a'-diol 
in 83 per cent yield. A diastereoisomer was isolated in 8 
per cent yield, 

Treatment of 1-benzoyl-1,2-dihydroquinaldonitrile 
with o-phthalicdicarboxaldehyde gave 0,0-dibenzoyl-a,a'- 
bis -(2 -quinolyl)-o-xylylene-a ,a'-diol. 








9. Pyridone Formation. 3-Ethylpyridine-4-carbox- 
aldehyde diethylacetal was converted to a quaternary am- 
monium salt by treatment with 3,4-dimethoxyphenethyl 











bromide. Oxidation of the salt by alkaline potassium ferri- 
cyanide gave approximately equal yields of 1-(3,4-dimeth- 
oxyphenethyl)-4-(carboxaldehyde diethylacetal)-5 -ethyl-2- 
pyridone and 1-(3,4-dimethoxyphenethy]l) -3-ethyl-4-(car- 
boxaldehyde diethylacetal)-2-pyridone. The former 
pyridone was also prepared in an unequivocal manner by 
oxidation of 1-(3,4-dimethoxyphenethy]l) -2-methyl-4-(car- 
boxaldehyde diethylacetal)-5-ethylpyridinium bromide with 
iodine in pyridine solution. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


POLYMERIZATION OF SOME LONG CHAIN 
OLEFINS WITH METAL ALKYL 
COORDINATION CATALYSTS 


(L. C. Card No. Mic 60-1682) 


John Richard Rogers, Ph.D. 
University of Illinois, 1960 


The synthesis and the polymerization with metal alkyl 
coordination catalysts of 1-dodecene, 1-octadecene, 1,cis- 
9-octadecadiene, 1-trans-9-octadecadiene, 1,cis-9,cis-12- 
octadecatriene and a 1,9,12-octadecatriene which con- 
tained 56.5% trans unsaturation were carried out. The 
latter olefin was synthesized from methyl linoleate which 
had been incompletely isomerized to methyl linolelaidate 
and may consist of, primarily, 1,cis-9,trans-12-octadeca- 
triene. These olefins were prepared by two general pro- 
cedures: (1) The pyrolysis of the appropriate acetate 
ester; and (2) the pyrolysis of the appropriate amine 
oxide. Amine oxide pyrolysis was only used to prepare the 
two octadecatriene samples. The polymerization catalyst 
used in all cases was composed of triisobutylaluminum 
and titanium tetrachloride. 

Homopolymers of 1-dodecene, 1-octadecene, 1-cis-9- 
octadecadiene and 1,trans-9-octadecadiene were com- 
pletely soluble in benzene and other solvents, while homo- 
polymers of the 1,9,12-octadecatrienes were completely 
cross-linked and insoluble. Copolymers of the dienes 
with 1-octadecene were completely soluble, while copoly - 
mers of the trienes with 1-octadecene contained both 
soluble and insoluble fractions. Although both trienes 
contained small amounts of conjugated diene, the soluble 
copolymer of the all cis isomer did not contain any con- 
jugated diene. On the other hand approximately the same 
amount of conjugated diene was found in the soluble frac- 
tion of the copolymer of the trans isomer as was present 
in the original olefin. Quantitative determinations of re- 
sidual unsaturation indicated that polymerization occurred 
only through the terminal double bond to yield soluble 
polymers, Cross-linking must then occur when the 9,12- 
diene system in the trienes is conjugated by the catalyst 
and enters into the polymerization reaction. 

The effect of catalyst aging was investigated. It was 
found that the catalyst had an almost uniform activity be- 
tween 0.5 and 6 hours after it was formed. It was also 
found that the molecular weight of the polymer could be 
controlled effectively by varying the catalyst concentration 
and composition. Poly-1l-octadecene samples having mo- 
lecular weights between 840 and 9880 (values based on 
total unsaturation) were prepared by such procedures. 

Pyrolysis of 2-methylnonadec-2-yl acetate yielded a 
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mixture of olefins instead of the expected 2-methyl-1- 
nonadecene. The mixture contained sixty per cent of the 
1-isomer and forty per cent of the 2-isomer. This mix- 
ture polymerized only in the presence of catalysts com- 
posed of 0.80 and 1.25 molar ratios of triisobutylaluminum 
to titanium tetrachloride. In the presence of a catalyst 
composed of a 3.00 molar ratio of the catalyst components 
(as above) very little polymer was formed. 

The methanol-soluble fraction recovered from a large 
scale polymerization of 1-octadecene was found to consist 
of a mixture of 1-, 2-, and 3-octadecene. This rearrange- 
ment was investigated further with l1-octadecene and 9- 
eicosene (20% trans and 80% cis). The latter compound 
was prepared by the electrolysis of oleic and butyric acids, 
followed by a bromination and debromination step. The 
rearranged products were analyzed by quantitative infra- 
red and quantitative determination of unsaturation with 
Hanus solution. The rearranged octadecenes recovered 
from one experiment were composed of trans unsaturated 
olefins (91%) and octadecane (9%). The 9-eicosene sample 
which had rearranged contained seventy-eight per cent 
trans unsaturation. Mechanisms proposed for these rear- 
rangements were based on generally accepted termination 
steps which involve hydride ion transfer. 

Microfilm $2.50; Xerox $5.80. 118 pages. 


THE REACTIONS OF PHENYL AND ALKYL 
RADICALS WITH CARBON MONOXIDE; 
OBSERVATIONS ON THE INDUCED 
DECOMPOSITION OF BENZOYL PEROXIDE. 


(L. C. Card No. Mic 60-1505) 


Emanuel S. Savas, Ph.D. 
Columbia University, 1960 


Solutions of benzoyl peroxide (0.10 or 0.20 M) in cyclo- 
hexane, benzene, or carbon tetrachloride were decomposed 
at 70°C in the presence of carbon monoxide at pressures 
ranging from one to 270 atmospheres. 

The free phenyl radicals produced from the decompos- 
ing peroxide react with carbon monoxide to produce ben- 
zoyl radicals, which in turn go on to form anhydrides, ke- 
tone, and acid chloride. These species are not among the 
products when control experiments are performed without 
carbon monoxide. Cyclohexyl radicals are also carbonyl- 
ated under these conditions, appearing ultimately, after 
hydrolysis, as cyclohexanecarboxylic acid. Some experi- 
mental difficulties encountered in this work led to a brief 
study of the role of oxygen in the decomposition. 

The free radical reaction of alkyl disulfides with car- 
bon monoxide was investigated and is reported in Part B. 
Alkyl radicals, produced by the reaction of thiyl radicals 
with triethyl phosphite, have been carbonylated with car- 
bon monoxide to form acyl radicals in yields approaching 
100%. The acyl radicals then transfer with disulfide (the 
source of the thiyl radicals) to form thioesters of the type 

O 
R-C-S-R, again in virtually quantitative yield. The reac- 
tion proceeds by the following chain mechanism: 


1, RS: + P(OEt); ——*RSP(OEt)s 
2. RSP(OEt); ——>R: + SP(OEt)s 





3. R- + CO =— RCO 
4. RCO + RSSR —> RCOSR + RS: etc. 


When mercaptan is used in place of disulfide, a small 
amount of aldehyde is produced, presumably through reac- 
tion 4' instead of 4 in the above scheme: 


4". RCO + RSH —~RCHO + RS: 


The results of Part A, combined with a detailed exam- 
ination of previous work, suggest some significant and 
original conclusions concerning the nature of the induced 
decomposition of benzoyl peroxide. These observations 
are presented in Part C. 

It is believed that the principal process during the in- 
duced decomposition of benzoyl peroxide in many solvents 
such as benzene, cyclohexane, carbon tetrachloride, etc.,is 


R- + Bz202 ro} + O@COz. 
COz2H 


where R: is a solvent radical. The specific mechanism 
for this reaction may be formulated in several ways, for 
example, involving a 7-complex in which hydrogen migra- 
tion occurs, or ana-lactone. A kinetic study with deuter- 
ated peroxide indicates that hydrogen bond-breaking is not 
involved in the rate-determining step. 

Microfilm $2.50; Xerox $5.00. 96 pages. 


AN INVESTIGATION OF THE CHEMISTRY OF 
w-NITROACETOPHENONE AND SOME 
RELATED COMPOUNDS 


(L. C. Card No. Mic 60-1574) 


Frederick John Schultz, Ph.D. 
State University of Iowa, 1960 


Chairman: Assistant Professor Richard D. Campbell 


Changes in the infrared and ultraviolet spectra of w- 
nitroacetophenone and some related compounds, brought 
about by the presence of various constituents located such 
that interaction between them and the nitro or carbonyl 
group could occur, are reported. 

The above mentioned spectral effects were studied for 
twenty compounds including w-nitroacetophenone; its am- 
monium, potassium, and morpholinium salts; w-bromo- 
w-nitroacetophenone; $-nitrostyrenes containing various 
substituents on the side chain, including a series of com- 
pounds believed to be a-amino-f8-nitrostyrenes; and sev- 
eral substituted 1-phenyl-2-nitroethanes. 

The ultraviolet spectrum of w-nitroacetophenone was 
found to have two principal absorption maxima. The major 
peak appeared at 356 my and the minor peak at 247 mu. 
Data are presented which indicate that the absorption at 
356 muy is due to the enol form of w-nitroacetophenone 
which contains the B-nitrostyrene chromophore. It is also 
shown that substituents which one would expect to enhance 
this structure produce an increased intensity of the 356 mu 
band with a corresponding decrease of the 247 my band. 

The infrared absorption spectra obtained for these 
compounds showed that the carbonyl band\when present, 
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appeared at 1685 cm’. The asymmetrical and symmet- 


rical nitro group absorption bands were found to appear in 
the vicinity of 1550 cm~* and 1350 cm * respectively. No 
shift of the carbonyl band from 1685 cm™* was noted in 
any of the w-nitroacetophenones studied; however, this 
band was not present in the spectra of the ammonium, po- 
tassium, and morpholinium salts of w -nitroacetophenone. 
Shifts of both the asymmetrical and symmetrical nitro 
stretching bands from their positions in the spectrum of 
w -nitroacetophenone were noted in the spectra of the other 
compounds under investigation. The shifts observed were 
found not to be those which would be predicted from the 
reports of earlier work. Several instances of splitting of 
one or both of the nitro absorption bands were observed. 
No general correlations between the structures of the com- 
pounds studied and the shifts and splittings of the nitro 
bands in their respective spectra could be ascertained. 
Syntheses of the compounds studied, several of which 
have not been previously reported, are described. At- 
tempted preparation of a series of enolate esters of w- 
nitroacetophenone by treatment of the ketone with the ap- 
propriate acyl chloride and pyridine led to the formation 
of 1-phenyl-2-nitro-1,1-diol bis-4-nitrobenzoate and 1- 
phenyl-2-nitro-1,1-diol bis-3,5-dinitrobenzoate. Treat- 
ment of w-nitroacetophenone with phosphorous pentachlo- 
ride in an inert solvent led to the formation of a-chloro-f- 
benzoyl-8-nitrostyrene. An analogous compound was 
isolated from the reaction of w-nitroacetophenone with 
acetyl chloride and pyridine. Treatment of 1-phenyl-1,2- 
dibromo-2-nitropropane with morpholine gave a product 
identified as a-morpholine-8-methyl-f8-nitrostyrene. Ad- 
dition of morpholine to B-methyl-8-nitrostyrene yielded 
1-phenyl-1-morpholino -2 -nitroethane. 
Microfilm $2.50; Xerox $5.20. 103 pages. 


ISOMERIZATION OF METHYLENE 
DIKETOPIPERAZINES: THE BERGMANN 
TRANS FORMATION. 


(L. C. Card No. Mic 60-2080) 


Howard Sorkin, Ph.D. 
Cornell University, 1960 


A reinvestigation of Max Bergmann’s studies on meth- 
ylene diketopiperazine transformations has been made. 
Spectral studies in the infrared and ultraviolet regions 
have been made with the aim of assigning suitable struc- 
tures to the isomeric dehydro diketopiperazines of the 
glycyl-serine and phenylalanyl-serine series. 

The normal form of 3-methylene-2,5-diketopiperazine 
was prepared from the methyl ester hydrochloride of 
glycyl-serine by treatment with thionyl chloride followed 
by aqueous ammonia, according to the method of Bergmann. 
Bergmann’s formulation of the structure of this compound 
(I, RCH=H), based on ozonolysis to a triketopiperazine, 
was confirmed by its absorption in the infrared and ultra- 
violet, A disodium salt may be obtained from the normal 
form by treatment of the latter with strong sodium hy- 
droxide. The infrared spectrum of the salt was in agree- 
ment with the completely aromatized structure proposed 
for it. Two isomeric diketopiperazines (iso- and allo- 
forms) were prepared according to the method of Bergmann. 








The structure of these materials has not been determined, 
but the absence of an exocyclic methylene group has been 
noted in each. It is believed that the iso- and allo-forms 
are dimers. 

Investigations in the phenylalanyl-serine series have 
led to structural assignments to some of the dehydro- 
anhydrides reported by Bergmann. Phenylalanyl-serine 
anhydride (A) was prepared according to Bergmann’s 
method, as was the monoacetate of its diastereoisomer 
phenylalanyl-serine anhydride (B). Treatment of the latter 
with aqueous ammonia led to the formation of Bergmann’s 
dehydro-anhydride A (I, R=CsHs), shown to possess an 
exocyclic methylene group by the same methods as were 
used in determining the structure of the normal-form in 
the glycyl-serine series. 


HH 
HH ’ "hy. ) Pa, H HH 
RCH> . . Oo C.gHs5C H>2 IN O CeHs5-C N O CeHsCH> N Oo 
: N 
Oo N CH> Oo N CHs o ~N i. O CHs 
H H H 
I II III IV 


Bergmann’s synthesis of dehydro-anhydride C was 
brought about by treatment of what was believed to be 1- 
acetyl-3 -benzylidene-6 -methyl-2,5-diketopiperazine 
(Sasaki’s compound) with aqueous ammonia. Structure II 
has been assigned to dehydro-anhydride C on the basis of 
its hydrolytic products, lack of reactivity with ozone, and 
its infrared spectrum. Since the earlier structural formu- 
lation of Sasaki’s compound is not in satisfactory agree- 
ment with spectral evidence, two new formulations for this 
compound have been suggested. These formulations cor- 
respond to the 2-acetoxy and the 5-acetoxy derivatives 
of II. 

Bergmann’s dehydro-anhydride B was prepared by 
treating Sasaki’s compound with base followed by acid. 
A structure (II) has been proposed for this material, 
which is in agreement with its infrared and ultraviolet 
spectra and could give rise to its observed hydrolytic 
products. 

Treatment of dehydro-anhydride B with acetic anhy- 
dride led to the formation of a diacetate. A structure has 
been proposed for the diacetate on the basis of its spectra. 
The diacetate yields a new isomeric dehydro-anhydride 
when treated with aqueous ammonia. On the basis of the 
similarity of the ultraviolet spectra of dehydro-anhydride 
C (II) and the new isomer (dehydro-anhydride E) a struc- 
ture for the latter has been proposed (IV). 

Bergmann’s dehydro-anhydride D was prepared by 
heating phenylalanyl-serine and anhydride (A) with arginine 
and water. No structure could be assigned to this material. 

Similar transformations had been postulated to occur 
in some of the derivatives of gliotoxin. The structural 
resemblance between the gliotoxin derivatives and phenyl- 
alanyl-serine anhydride permits the use of the latter as a 
model for rationalizing transformations in the gliotoxin 
series. 

Attempts to synthesize racemic phenylalanyl-serine 
via some of the new techniques of peptide chemistry, such 
as the carbodiimide, mixed anhydride and cyanomethyl 
ester methods, have not been rewarding in that crystalline 
materials could not be obtained. Experiments designed to 
produce N,N'-dimethyldipeptides by means of the carbodi- 
imide method also have been unsuccessful. 

Microfilm $2.50; Xerox $5.00. 100 pages. 
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THE IDENTIFICATION OF A NATURALLY 
OCCURRING TUMOR INHIBITOR AND THE 
SYNTHESIS OF TAURINE DERIVATIVES 


(L. C. Card No. Mic 60-1962) 


Alexander White Spears, III, Ph.D. 
The University of Buffalo, 1960 


In an attempt to isolate a naturally occurring tumor in- 
hibitor, the fractionation of Ehrlich ascites tumor fluid led 
to a compound which possessed no inhibitory properties. 
By infrared spectroscopy and quantitative elemental an- 
alysis this compound was identified as taurine. Although 
taurine possessed no inhibitory properties, it is possible 
that it was a degradation product of the original inhibitor. 

A number of model compounds were synthesized, beta- 
Phthalimidoethanesulfonyl chloride, a key intermediate, 
was prepared by a new method, It was treated with various 
amino acid esters to give a number of peptides containing 
the taurine moiety. 

Treatment of 2-methylthio-4-chloro-5-carbethoxypyr- 
imidine with the sodium salt of taurine gave a 4-sulfoethyl- 
aminopyrimidine. Ethyl 2-methylthio-4-chloro-5-pyrimi- 
dineacetate did not give a 4-sulfoethylpyrimidine. Further 
investigation showed a marked difference in behavior be- 
tween 5-carbethoxypyrimidines and 5-pyrimidineacetates 
toward nucleophilic reagents such as ammonia, anilines, 
and hydrazine. Microfilm $2.50; Xerox $5.00. 99 pages. 


PART I. PEPTIDE SYNTHESIS VIA AMINO 
ACID ACTIVE ESTERS 
PART II. A STUDY OF THE BASE CATALYZED 
RACEMIZATION OF PEPTIDE ACTIVE ESTERS. 


(L. C. Card No. Mic 60-1849) 


Kenneth Charles Stueben, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: Murray Goodman 


PART I. PEPTIDE SYNTHESIS VIA AMINO 
ACID ACTIVE ESTERS 


A method of peptide synthesis involving amino acid ac- 
tive esters as key intermediates is the subject of the first 
part of this dissertation. A number of these intermediates 
were prepared as hydrobromides by treating the corre- 
sponding benzyloxycarbonyl amino acid p-nitrophenyl 
esters with hydrogen bromide in acetic acid. The analo- 
gous cyanomethyl esters were difficult to prepare and in 
contrast to the p-nitrophenyl esters gave unsatisfactory 
results when converted to peptides as described below. 

In this technique of peptide synthesis, advantage is taken 
of the fact that active esters, although effective acylating 
agents in their own right, are relatively slow when com- 
pared to other coupling techniques. This difference in 
reactivity permitted another amino acid fragment to be 
coupled to the amino end of the intermediate with little in- 
terference from the active ester itself. The resulting 
dipeptide active ester is then allowed to react directly with 
a third amino acid residue to yield a tripeptide derivative. 
In contrast to the conventional approach, this method re- 
quires no manipulation at the intermediate dipeptide stage. 
By use of this approach, eight tripeptide derivatives were 











prepared in highover-all yields. The optical rotations of 
the products were in good agreement with the published 
values and a test, based on the actual separation of the 
racemic modification, confirmed the absence of racemiza- 
tion. 

During the course of the synthetic work just described, 
an interesting type of complex formation was discovered 
between certain phenylalanine derivatives and their alkali 
metal salts. Both the optically active and racemic forms 
of benzyloxycarbonylphenylalanine as well as a dipeptide, 
benzyloxycarbonylglycyl-L-phenylalanine were found to 
form 1:1 complexes with their sodium salts. The effect of 
the amino acid and cation on the stability of these mate- 
rials was examined briefly. 


PART Il. A STUDY OF THE BASE CATALYZED 
RACEMIZATION OF PEPTIDE ACTIVE ESTERS 


_ The alkaline hydrolysis of benzyloxycarbonylglycyl-L- 
phenylalanine p-nitrophenyl ester was found to give mainly 
the racemic dipeptide acid. Since p-nitrophenyl esters of 
this type are useful intermediates in peptide synthesis it 
was of interest to investigate the mechanism of this race- 
mization, 

In order to study the effect of structure on this reaction, 
the related benzyloxycarbonylglycyl-L-N-methylphenyl- 
alanine and benzyloxycarbonylglycyl-L-proline p-nitro- 
phenyl esters were also prepared. Two routes for the 
synthesis of these compounds were investigated. The first 
of these involved coupling benzyloxycarbonylglycine with 
the desired amino acid p-nitrophenyl ester. Although sat- 
isfactory yields of optically active products were obtained 
with both the phenylalanine peptide and its N-methyl de- 
rivative, the analogous proline compound was obtained in 
low yield. Therefore, an alternate route, the reaction of 
the N-blocked dipeptide with tris-(p-nitrophenoxy)phos- 
phine in pyridine was employed. Using this technique, 
benzyloxycarbonylglycyl- L-phenylalanine p-nitrophenyl 
ester was obtained in largely racemic form while the cor- 
responding N-methylphenylalanine derivative was com- 
pletely devoid of optical activity. This latter case is re- 
garded as evidence for the formation of an intermediate 
oxazolonium ion. In contrast, benzyloxycarbonylglycyl-L- 
proline could be converted to its p-nitrophenyl ester with 








‘no loss in optical activity. It is felt that the difference 


between the N-methylphenylalanine and proline compounds 
results from steric effects caused by the planar ring sys- 
tem in the latter. 
The kinetics of hydrolysis of each of these esters was 
followed in 64% dioxane-water at “pH” 7 and 8 by polari- 
metric and spectrophotometric methods. | 
The data obtained showed that benzyloxycarbonylglycyl- | 
L-proline p-nitrophenyl ester underwent a novel ring . | 
closure by attack of the benzyloxycarbonyl nitrogen atom 4 | 
on the ester carbonyl. The resultant diketopiperazine then : 
racemized slowly. | 
The hydrolysis of benzyloxycarbonylglycyl-L-N-methy]- ! 
phenylalanine p-nitrophenyl ester appeared to proceed I 
with only a small amount of racemization. However, the j ‘ 
quantitative aspects of this reaction are uncertain because t 
of the fact that the starting ester was an oil. 
In contrast to the methylated compound, benzyloxycar- ; [ 
bonylglycyl-L-phenylalanine p-nitrophenyl ester was found P 7 
: 6 


to racemize rapidly prior to hydrolysis. This racemiza- 
tion was influenced by pH and took place with deuterium . «(Ct 


exchange. Taking into consideration both the synthetic 
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and kinetic data, a strong case can be made for the inter- 
mediate formation of oxazolones and oxazolonium ions in 
these racemizations. 


Microfilm $2.50; Xerox $7.20. 153 pages. 


SUBSTITUTED THIENO[3,2-b]PYRROLES 
(L. C. Card No. Mic 60-1699) 


Robert Joseph Tuite, Ph.D. 
University of Illinois, 1960 


In continuing the study of the thieno[3,2,b|pyrrole sys- 
tem, the action of various reagents on the ketone 2H,3H- 
thieno [3,2-b]pyrrole-3-one is investigated. Several com- 
pounds in the thienopyrrole series have thus been synthe- 
sized and studied. 

Although the carbonyl function of 2H,3H-thieno[3,2-b]- 
pyrrole-3-one is readily reduced by metal hydrides, it is 
found to be highly resistant to attack by Grignard reagents. 
Allylmagnesium bromide, however, reacts with 4-benzyl- 
2H,3H-thieno[3,2-b|pyrrole-3-one to form a mixture of 2:1 
adducts, for which structures are proposed. 

Aromatic aldehydes condense readily with 2H,3H-thieno- 
[3,2 -b|pyrrole- 3-one to form the corresponding  benzylidene 
derivatives. The 2-aminobenzylidene derivative, 2-(2- 
aminobenzylidene)-2H,3H-thieno|3,2-blpyrrole-3 -one, is 
converted upon heating to the novel four-ring heterocycle, 
pyrrolo[3,2-b]thieno[3,2-b]quinoline. Acetylation of the 
2-aminobenzylidene derivative gives 4-acetyl-2-(2-diacetyl- 
imidobenzylidene)-2H,3H-thieno|3,2-b]pyrrole-3-one, which 
upon acid hydrolysis, is converted to 2-(2-acetylaminoben- 
zylidene)-2H,3H-thieno[3,2-b]pyrrole-3-one. Treatment of 
2-penzylidene-2H,3H- thieno|3,2-b|pyrrole-3-one with 
lithium aluminum hydride gives the ketonized 1,4-reduction 
product, 2-benzyl-2H,3H-thieno|[3,2-b]pyrrole- 3-one, 

Treatment of 2H, 3H-thieno[3,2-b]pyrrole-3-one with 
acetic anhydride affords a mixture of 3-acetoxy-4-acetyl- 
thieno[3,2-b|pyrrole and 3-acetoxy-2,4-diacetylthieno- 
[3,2-blpyrrole. Conversion of 3-acetoxy-4-acetylthieno- 
(3,2-b]pyrrole to the 2,4-diacetyl derivative is effected by 
acetic anhydride in the presence of weak Friedel-Crafts 
catalysts. 

Hydrolysis of 3-acetoxy-2,4-diacetylthieno|3,2-b|pyr- 
role gives a dimeric product, for which two alternative 
structures may be written. The only difference between 
these structures is the position of the hydroxyl group pro- 
ton relative to the two oxygen atoms. No method is found 
of determining which of the two alternative structures is 
the correct one, but by analogy with other compounds, the 
structure tentatively assigned is 2-acetyl-3-hydroxythieno- 
(3,2-b]pyrrole. 

The analogous formylation product of 2H,3H-thieno- 

[3 ,2-b|pyrrole -3-one is shown to be the monomeric 3- 
hydroxythieno[3 ,2-b|pyrrole-2-carboxaldehyde by nuclear 
magnetic resonance analysis. The formerly assigned 
structure of its methyl ether, 2-methoxymethylene-2H,3H- 
thieno[3,2-b]pyrrole-3-one, is substantiated by this method. 

The accessory products formed in the cyclization of 
[3-(1 -benzylpyrroylthio)|-acetic acid are investigated. 

They are found by spectral analysis to be the two ketones, 
6-benzyl-2H,3H-thieno[3,2-b|pyrrole-3-one and 2H,3H- 
thieno[3,2 -blpyrrole- 3-one. The 6-benzyl derivative is 
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converted to the diacetylated product upon treatment with 
acetic anhydride. The nuclear magnetic resonance spec- 
trum of this diacetyl derivative is used to substantiate the 
structural assignment of the 6-benzyl ketone. 

The monobromination product of 2-acetylpyrrole is 
found to be 2-acetyl-4-bromopyrrole by nuclear magnetic 
resonance analysis. 

_Spin-spin coupling of the 2- and 5-protons of the thieno- 
pyrroles is observed in the nuclear magnetic resonance 
spectra of appropriately substituted derivatives. With the 
various coupling constants known, the spectrum of N- 
benzylthieno[3,2-b|pyrrole is interpreted. A tabulation of 
the coupling constants of a few N-substituted thienopyr- 
roles is included. 

Microfilm $2.50; Xerox $4.60. 87 pages. 


THE REACTION OF CYANOGEN 
WITH ALCOHOLS 


(L. C. Card No. Mic 60-1963) 


Richard L. Van Deusen, Ph.D. 
The University of Buffalo, 1960 


The reactions of various alcohols with cyanogen have 
been described. Cyanoformimidates and oxaldiimidates 
were obtained from n-butyl, sec-butyl, and n-octyl alco- 
hols by reacting an excess of alcohol with cyanogen at 0° 
in the presence of sodium. Weaker basic media were 
found to be less effective. By keeping cyanogen in excess, 
similar reactions gave higher yields of cyanoformimidates. 

Also using sodium, oxaldiimidates were prepared from 
cyclohexanol, benzyl alcohol, alpha-phenylethyl alcohol, 
beta-phenylethyl alcohol, cinnamyl alcohol, and furfuryl 
alcohol, The products were precipitated from alcoholic 
media by the addition of water. Reaction conditions were 
varied as above in attempts to obtain cyanoformimidates 
of these alcohols but without success. In contrast, the 
cyanogenation of tetrahydrofurfuryl alcohol by similar 
methods produced only the cyanoformimidate derivative. 

During the investigation, alcohol adducts of cyanogen 
were found to be unstable substances, decomposing to 
oxamide or cyanide ion in the presence of water, 

Sodium catalyzed reactions of n-butyl- and n-octyl 
cyanoformimidate with n-butyl and n-octyl alcohols, re- 
spectively, produced the corresponding symmetrical ox- 
aldiimidates that had been previously obtained by direct 
cyanogenation in the presence of the same catalyst. Thus, 
the stepwise nature of cyanogen-alcohol reactions was 
established. By similar methods, attempts to prepare 
unsymmetrical oxaldiimidates from the cyanoformimi- 
dates using different alcohols were unsuccessful, although 
n-butyl cyanoformimidate reacted with benzyl alcohol to 
produce the symmetrical dibenzyloxaldiimidate, 

Exchange reactions of oxaldiimidates with alcohols did 
not occur, but exchange reactions of di-n-butyloxaldi- 
imidate with n-butylamine, di-sec-butyloxaldiimidate with 
aniline, di-n-octyloxaldiimidate with aniline, and dibenzyl- 
oxaldiimidate with ethylenediamine readily occurred to 
produce symmetrical oxamidines, 

The oxaldiimidates of ethyl, n-butyl, n-octyl, benzyl, 
beta-phenylethyl, and cinnamyl alcohols produced stable 
complexes when reacted with alcoholic cupric chloride 
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dihydrate, but cyanoformimidates and less stable oxaldi- 
imidates decomposed under similar treatment without 
yielding characterizable products. 

Microfilm $2.50; Xerox $4.40. 84 pages. 


THE FRIEDEL CRAFTS REACTION OF 
SULFUR AND OXYSULFUR CHLORIDES 
WITH AROMATIC COMPOUNDS 


(L. C. Card No. Mic 60-1722) 


Charles Earl Villars, Ph.D. 
Michigan State University, 1959 


Major Professor: Robert D. Schuetz 


This study deals with an investigation of the Friedel 
Crafts reaction of the sulfur and oxysulfur chlorides with 
aromatic compounds, It was originally undertaken to in- 
vestigate the potentialities of sulfur dichloride (SCl2 as a 
coupling agent. When the initial investigation began to 
show good progress it was expanded to include analogous 
reactions with sulfur monochloride (S2Clz), thionyl chloride 
(SOC12) and sulfuryl chloride (SO2Clz). Chlorinated ben- 
zenes were selected for the majority of the coupling reac- 
tions and are illustrated by reaction (1) using o-dichloro- 
benzene and sulfur dichloride. 


Cc Cl Cl 
2c1~/ ‘\\+sci, ——> ad \-s Vai + ane (1) 


Ring closure reactions with diphenyl sulfide, diphenyl ether 
and diphenyl methane type compounds (reaction 2) were 
also investigated. 


Ny X xX 
@ 1@) a. ——. CX 1 +2HCl (2) 
S S 


where X = O, S, or CHz 


The structures of the products obtained in these reactions 
were established by independent synthesis of the sulfides 
(reactions 3 and 4) and 


Clx Cu? Clx 
% Varco + k-s-¢ \) —t, KV 5.¢ \) + KBr (3) 
Cl, Clx 
Ensen O)- 
Clx 
O-O-m « 


sulfones, and by ring closure reactions involving thio- 
phenols with sulfuric acid (reaction 5). 


Fuming 
2Cl -SH “0, oC Y-8-8- -Cl ——» 
HO, 
(5) 
Ce <i 
Cl 


Structure proofs were further supplemented by interpreta- 
tion of infrared spectra of the compounds. The oxidation 
state of the sulfur in such compounds was found to affect 
the hydrogen out of plane absorption peaks exhibited by the 





sulfide in a characteristic manner for each type of substi- 
tution. The synthesis of thiophenols by the lithium alu- 
minum hydride reduction of xanthate esters and sulfonyl 
chlorides was also investigated. 

Microfilm $4.50; Xerox $15.75. 350 pages. 


THE SYNTHESIS AND STRUCTURE OF 
DIHYDROQUINOLINE DERIVATIVES 4 


(L. C. Card No. Mic 60-1800) 


Bruce Harris Wark, Ph.D. 
University of Michigan, 1960 


The products of the reactions of methylmagnesium 
iodide and phenylmagnesium bromide with 1-methylquino- 
linium iodide were demonstrated to be 1,2-dimethyl-1,2- 
dihydroquinoline and 1-methyl-2-phenyl-1,2-dihydroquino- 
line, respectively, by comparison with the corresponding 
1,2-dihydroquinoline derivatives obtained from the lithium 
aluminum hydride and sodium borohydride reductions of 
1,2-dimethylquinolinium iodide and 1-methyl-2 -phenyl- 
quinolinium iodide. 

The action of methylmagnesium iodide on 1-methyl-2- 
phenylquinolinium iodide was found to result in a mixture 
of isomeric products consisting of 1,4-dimethyl-2 -phenyl- 
1,4-dihydroquinoline and 1,2-dimethyl-2-phenyl-1,2- 
dihydroquinoline. Similarly, the product of the reaction of 
phenylmagnesium bromide and 1,2-dimethylquinolinium 
iodide appeared to be a mixture of 1,2-dimethyl-4-phenyl- 
1,4-dihydroquinoline and 1,2-dimethyl-2-phenyl-1,2- 
dihydroquinoline. In each case the 1,4-attack of the Grig- 
nard reagent on the quinolinium salt predominated over the 
1,2-attack which involved the sterically hindered 2-position. 
The approach of phenylmagnesium bromide to both the 2- 
and 4-positions of 1,2-dimethyl-4-phenylquinolinium iodide 
was impeded to such an extent that no reaction was de- 
tected in this instance. 

The identity between the N-methyl derivative of 
Knoevenagel’s “acetone anil” and the product of the reac- 
tion of 1,2,4-trimethylquinolinium iodide with methylmag- 
nesium iodide was reconfirmed through a comparison of 
the methiodide derivatives of the two compounds. Evidence, 
based upon an interpretation of the infrared spectra of 
Knoevenagel’s “acetone anil” and its N-methyl derivative, 
is presented in support of a 1,4-dihydroquinoline structure 
for these compounds, although the 1,2-dihydroquinoline 
structure is favored by several investigators. 

A 1,2-addition of methylmagnesium iodide to 1,2- 
dimethylquinolinium iodide to form 1,2,2-trimethyl-1,2- 
dihydroquinoline was observed, 

The reduction of various 1,2-dimethylquinolinium salts 
and 1-methyl-2-phenylquinolinium iodide employing lithium 
aluminum hydride in ether and sodium borohydride in 
methanol was studied. The products of these reductions 
were found, in general, to consist of mixtures, which were 
analyzed by an ultraviolet spectrophotometric technique, 
of dihydro and tetrahydro derivatives with the dihydro 
compound constituting the preponderant product. 

Notable exceptions to this generalization were (a) the 
sodium borohydride reduction in methanol of 1-methyl-2- 
phenylquinolinium iodide which produced a mixture of 
1-methyl-2-phenyl-1,2,3,4-tetrahydroquinoline and 
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1-methyl-2 -phenyl-1,2-dihydroquinoline in the molar ratio 
of 5.3 to 1, respectively, and (b) the lithium aluminum hy- 
dride reduction in refluxing tetrahydrofuran of 1,2- 
dimethylquinolinium iodide which resulted in the formation 
of 1,2-dimethyl-1,2-dihydroquinoline as the exclusive 
product, 

Results of lithium aluminum hydride reductions of 1,2- 
dimethylquinolinium iodide, chloride, bromide, and bisul- 
fate, effected under comparable conditions in ether at 
5-40° or refluxing tetrahydrofuran at 70-75°, indicated that 
the character of the anionic moiety of the quinolinium salt 
does influence the composition of the reduction mixture 
and, hence, the course of the reaction. 

Other influencing factors, such as temperature of the 
reaction and nature of the solvent, were investigated and 
are discussed. A mechanism to account for the formation 
of dihydroquinoline as well as tetrahydroquinoline deriva- 
tives from reductions of quinolinium salts by complex 
metal hydrides is proposed. 

A correlation between the frequency of the absorption 
band in the 1635-1665 cm * region of the infrared spec- 
trum, attributable to carbon-carbon double bond stretching 
vibrations, and the position of the double bond in the hetero 
ring of the dihydroquinoline derivative is advanced. 

Microfilm $2.50; Xerox $7.60. 161 pages. 
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RHEOLOGY OF PHARMACEUTICAL 
SUSPENSIONS 


(L. C. Card No. Mic 60-1762) 


Wayne Martin Grim, Ph.D. 
University of Michigan, 1960 


An investigation was undertaken with the following ob- 
jectives: 


1, To establish an equation to describe the relation- 
ship between stress and shear over the entire flow 
curves of suspensions. 


2. Torelate flow curves of suspensions to concentration 
of suspended particles. 


3. To determine whether the constants of the flow 
curves can be used to determine sediment volume and 
sedimentation rate. 


The M-2 viscometer, developed at The University of 
Michigan, was used in this study, several changes being 
made in the viscometer during the course of the work. A 
major change was the addition of a print-out recording 
system which furnished numerical data of greater accuracy 
than could be obtained by reading the tracings of the X-Y 
recorder, 

A limited but representative group of pharmaceutical 
Suspending agents was selected, methylcellulose, traga- 
canth and sodium carboxymethylcellulose being represen- 
tative of pseudoplastic agents, acacia serving as a typical 
Newtonian suspending material. 





Salicylamide, procaine penicillin, and sulfadiazine were 
chosen as solids to be suspended, since they are important 
therapeutic agents of widely different structure, are now 
marketed in suspension form and are available as fine 
particles, 

All samples were measured at 30°. Dilatant, Newtonian 
and pseudoplastic materials were measured with simple 
up- and downcurve tracings. Thixotropic materials were 
studied with three types of curves, representing breakdown 
with time, breakdown with shear and equilibrium hyster- 
esis loops. 

Although the Williamson equation was found to describe 
flow curves well, its constants could not be related to con- 
centration of suspended solid in any simple manner. Thus, 
a new equation was sought which would not only describe 
flow curves but which would also furnish constants which 
vary in a predictable manner with change in concentration. 
Such an equation, called the Structure equation, was de- 
veloped, It is as follows: 


F =f + eS - b,e7?, 


where F is the shearing stress, S is the rate of shear, No 
is the reciprocal of the slope of the linear portion of the 
flow curve, f is the intercept of this line, by is indicative 
of the pseudoplastic character of the material and aisa 
constant which was given a value of 0.001 for convenience 
of calculation. 

Additional advantages of the Structure equation are that 
it may reduce to the Bingham equation for plastic flow or 
the Newtonian equation for linear flow and that it furnishes 
a direct measurement of yield value, f - by, when a com- 
bination of pseudoplastic and plastic flow exists. 

Linear relationships between reciprocals of the con- 
stants of the Structure equation and concentrations of sus- 
pended solids were obtained in all cases regardless of 
which constant of the Structure equation was used. The 
relationship may be expressed as: 


1/Constant = k/S' - kc, 


where k is a constant, S' is the reciprocal of the concen- 
tration-axis intercept and k/S' is the ordinate intercept. 
The use of the reciprocal relationship makes it possible to 
describe entire flow curves for suspensions of different 
concentrations within the limits of Newtonian or pseudo- 
plastic flow by means of three reciprocal equations involv- 
ing the constants of the Structure equation. 

No simple relationships were found for predicting sedi- 
mentation rate or sediment volume. This might be ex- 
pected, since such a relationship would assume the parti- 
cles in suspension to be the same arrangement as those 
in the sediment and would not take into account the packing 
occurring in the sediment. 

Microfilm $2.50; Xerox $8.60. 187 pages. 
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CHEMISTRY, PHYSICAL 


SOME PHASE STUDIES IN AMMONIA-ACID, 
AMMONIA-AMIDE AND ACID-AMIDE SYSTEMS. 


(L. C. Card No. Mic 60-893) 


Edward Brooks Becker, Ph.D. 
University of Kansas, 1959 


Temperature composition diagrams are presented for the 
following sevensystems: ammonia-formic acid, ammonia- 
propionic acid, ammonia-N, N-dimethylformamide (DMF), 
ammonia-N-methylformamide (NMF), formic acid-N,N-di- 
methylformamide (DMF), formic acid-N-methylformamide 
(NMF), and formic acid-acetamide. For determination of the 
equilibrium temperatures, the synthetic methodof Alexejew 
was used, Except for compositions at which high pressure 
made it necessary to use sealed U -tubes, a small glass cell 
with a short, stoppered side-arm was employed throughout 
to contain the mixture under investigation. 

In certain regions of both the ammonia-formic acid and 
the ammonia-propionic acid systems, partial decomposi- 
tion to the amide and water occurred when the mixture was 
heated to its melting point. When this was the case, it was 
necessary to use an extrapolation procedure to determine 
the equilibrium temperature. In several of the systems 
studied, determination of an accurate equilibrium tempera- 
ture was rendered difficult by marked supercooling and 
high viscosity at the melting point. 

In the ammonia-acid systems the following solid phases, 
in addition to the original components, were obtained: formic 
acid--NH;*4HCOOH, NH;'2HCOOH (2 forms), NHs‘- HCOOH, 
3NHs*HCOOH; propionic acid--NH3'2C2HsCOOH, 

NHs3°C 2Hs COOH (2 forms), 2NHs;°C2Hs COOH. The melt- 
ing point of the stable form of ammonium propionate 
was found to be 121°C., and that of the surprisingly stable 
ammonium acid propionate to be 53°C. Comparison of 
these two systems with the ammonia-acetic acid system 
showed a great similarity in the general course of the 
curves in the acetic acid and propionic acid cases, The 
course of the formic acid curve, however, appears anoma- 
lous. This difference may be due at least in part to the 
presence of the free formyl group in formic acid. 

Each of the three amides studied, formamide, NMF, 
and DMF, formed a congruently melting 1:1 compound with 
formic acid. The pure components were the only other 
solid phases obtained in these systems. The extent of 
compound formation in solution, as indicated by the slopes 
of the curves for dilute solutions in formic acid, con- 
firmed the expected order of basicity of the amides, 
that is DMF>NMF>formamide. This same order of 
basicity was indicated also by comparison of the slopes 
of the curves for dilute solutions of these amides in 
ammonia, 

In the ammonia-DMF system only a single form of the 
1:1 addition compound was obtained, whereas in the am- 
monia-NMF system both a stable and a metastable form of 
a 1:1 compound were observed. These results are con- 
sidered in relation to similar compounds of 2:1 and 1:1 
mole ratio reported for the ammonia-formamide system, 
and the possibility of the existence of quasi ammonium 
salts is discussed, as well as the possibility of other types 
of bonding. It is concluded that the experimental results 
do not lead to a definite picture of the mode of bonding in 


these compounds. 
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THE PHOTOCHEMISTRY OF DYES 
IN RIGID MEDIA 


(L. C. Card No. Mic 60-1844) 


Barret Broyde, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 
Adviser: Gerald Oster 

Previous workers have found that the photochemical 
reactions undergone by dyes in rigid media are sometimes 
different from the reactions undergone by the same dyes 
in fluid media. In the present work the photochemical re- 
actions of triphenylmethane dyes and thiazine dyes in vis- 
cous glucose glasses are compared to the reactions of the 
dyes in water solutions. Furthermore, the effects of X- 
rays on the leuco thiazine dyes in rigid media have been 
compared to the effects of ultraviolet light. 

We have found that certain triphenylmethane dyes can 
be photoreduced when incorporated into glucose glasses, 
whereas the same dyes in aqueous solutions of glucose are 
unaffected by light. All triphenylmethane dyes become 
increasingly fluorescent the greater the viscosity of the 
medium. In the case of the dyes which are photoreducible 
in glucose glass, however, superposed on the room tem- 
perature fluorescence is an alpha-phosphorescence (de- 
layed fluorescence). In the more rigid glasses the phos- 
phorescence lifetime was found to decrease with increasing 
temperature, but to be practically independent of viscosity. 

The rate of photoreduction of acid fuchsin in glucose 
glass as a function of temperature is maximal at about 60°. 
The kinetic and spectral data suggest that three processes 
must be considered: 1) the suppression of internal con- 
version of the singlet excited state to the ground state by 
increasing the viscosity of the medium; 2) the transitions 
from the metastable state to the ground state; 3) the reac- 
tions between the dye molecules in the metastable state 
and glucose. The first process is favored by lowering the 
temperature, whereas the reverse is true for the latter 
two processes. 

Thiazine dyes undergo photoreduction to their leuco 
forms when incorporated into high viscosity glasses of 
polyhydroxy compounds. The rate of photoreduction is 
proportional to the square root of the diffusion constant, 
suggesting a diffusion controlled process in which sta- 
tionary state conditions are not achieved. 

Illumination of highly concentrated thiazine dye glasses 
containing a mild added reducing agent yields an interme- 
diate color which reverts to the original dye on softening 
the glass. This species is an entrapped dimer of the 
normal dye. Near ultraviolet light irradiation of the leuco 
glass yields the normal dye and other colored species. In 
acid glasses a red form is produced, while in basic glasses 
a yellow one is the result, both forms reverting to the 
leuco species on softening the glass. The ratio of red to 
blue forms increases when the viscosity of the medium is 
increased. These intermediate species are believed to be 
a semiquinone and a diradical, or a molecule in the triplet 
state entrapped in the rigid medium. 

A plastic film X-ray dosimeter based on the oxidation 
of a leuco thiazine dye to the normal blue form of the dye 
was developed. The response of the system is propor- 
tional to X-ray dosage, at least in the one-half to ten 
roentgen region. This makes the film convenient for use 
in personal safety, when dealing with ionizing radiation. 
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RATE STUDIES ON COMPLEX REACTION 
SYSTEMS IN A STIRRED FLOW REACTOR: 
THE ALKALINE HYDROLYSIS OF 
DIETHYL SUCCINATE. 


(L. C. Card No. Mic 60-1587) 


Robert Lawrence Burnett, Ph.D. 
Columbia University, 1957 


The applicability of the continuous flow stirred tank 
reactor to kinetic studies of complex reaction systems has 
been demonstrated for the two-step alkaline hydrolysis of 
diethyl succinate in 70% ethanol. The method is exact but 
loses some of its success, as do other kinetic procedures, 
when applied to reactions involving medium effects. 

The data obtained show that k., the specific rate for the 
first saponification step, is subject to a primary salt effect 
which is specific to the succinate ion formed during the 
reaction. The rate is depressed with increasing succinate 
ion concentration, the magnitude of the depression at the 
same time showing a decrease with increasing sodium ion 
concentration in the reaction medium. The specific rate 
for the second saponification step, k2, exhibits a positive 
salt effect with increasing sodium ion concentration. The 
salt effects are not dependent upon ionic strength. 

The differences in rate between the first and second 
saponification steps appear to be wholly accounted for by 
differences in entropies of activation, with the activation 
energy for the second step actually lower than that for the 
first. 

An improvement in experimental technique has been 
described whereby the reaction vessel is internally rather 
than externally thermostated. Actual reaction tempera- 
tures are, therefore, not influenced by differences in heats 
of reaction brought about by differences in concentration 
of reactants. It has also been shown that pumping devices 
employing pulsating flows may, within limits, be used 
without adverse effect upon approach to and attainment of 
steady state conditions. 

Microfilm $2.50; Xerox $3.00. 49 pages. 


PART I: THE CRYSTAL STRUCTURE OF 
NORBORNADIENE PALLADIUM CHLORIDE I. 
PART II: SOME INTERMETALLIC PHASE STUDIES. 


(L. C. Card No. Mic 60-1547) 
Clarence Leander Carpenter, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Norman C. Baenziger 


PART I 


The structure of norbornadiene-palladium chloride II 
(C;HgPdCl.) has been determined. The unit cell is ortho- 
rhombic with cell dimensions: 


0 + 0 + 0 
a = 9.434 t .004 A, b = 7.219 = .003 A, c = 11.712 = .003 A. 


The spzce group is Pnma with four molecules per unit cell. 
The norbornadiene molecule is chelated to the palladium 
atom through both double bonds. The plane made by the 








carbon atoms of both double bonds is perpendicular to the 
plane made by the palladium and chlorine atoms. 


PART II 


Phases of alkaline earth metals and copper have been 
prepared and annealed by modifying standard methods. 
The existence of BaCuis is confirmed as an ABs type 
compound, Other phases in these systems seem contra- 
dictory to existing atom size ratios used to explain the 
abnormalities found in similar systems. 

Microfilm $2.50; Xerox $3.00. 43 pages. 


NUCLEAR MAGNETIC RESONANCE STUDIES 
OF MOLECULAR ASSOCIATION AND 
PROTON CHEMICAL EXCHANGE 


(L. C. Card No. Mic 60-1624) 


Hung Yu Chen, Ph.D. 
University of Tlinois, 1960 


Studies of molecular association and of inter-molecular 
proton chemical exchange have been made using the high- 
resolution nuclear magnetic resonance technique. 

Expressions for the equilibrium constants of the asso- 
ciation reactions in systems containing hydroxylic com- 
pounds have been derived in terms of chemical shifts. The 
expressions enable one to evaluate the heat of association 
or the hydrogen bonding energy by measuring the tempera- 
ture dependence of the apparent chemical shift of the hy- 
droxylic protons in the system. 

The temperature dependence of the apparent chemical 
shifts of the hydroxylic protons in methyl alcohol, tert- 
butyl alcohol and water have been measured. The values 
for the hydrogen bonding energies of methyl alcohol and 
tert-butyl alcohol are -4.46 and -4.48 Kcal, respectively. 
The results also indicate that in the liquid states, both 
methyl alcohol and tert-butyl alcohol are probably asso- 
ciated in the form of open chain polymers. In case of 
water, however, no definite conclusion can be drawn be- 
cause of the complexity of the system. 

Analysis of the problem of chemical exchange in a sys- 
tem consisting of indirect spin-spin coupled and chemi- 
cally shifted protons has been made by a semi-quantum 
mechanical approach. The results were applied to obser- 
vations of the temperature dependence and the concen- 
tration dependence of the apparent coupling constant 
between the methyl protons and the hydroxylic proton 
in methyl alcohol. The effects are attributed to changes 
in the rate of inter-molecular exchange of hydroxylic 
protons. 

A quantitative calculation using the data from the 
temperature dependence of the apparent coupling con- 
stant in methyl alcohol gave an activation energy of 11 
Keal, and a frequency factor of 5 x 10° cps. for the 
proton exchange process. It is concluded that molecular 
association is a necessary condition for the inter- 
molecular exchange of protons in liquid methyl alcohol. 
This conclusion is presumably applicable to systems of 
other hydroxylic compounds, such as ethyl alcohol and 
water. Microfilm $2.50; Xerox $6.20. 127 pages. 
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CONTACT ANGLE STUDIES ON SURFACES 
OF COAL AND ON OTHER SURFACES 
OF LOW FREE ENERGY 


(L. C. Card No. Mic 60-1638) 


Robert Louis Eissler, Ph.D. 
University of Illinois, 1960 


The advancing and receding contact angles of a number 
of liquids have been measured on teflon, polyethylene, 
naphthalene, graphite and the banded ingredients of coals. 
Because the conventional sessile drop method for contact 
angle measurement was not satisfactory with coals, a method 
was developed for inserting a particle of solid into a drop 
of liquid in a controlled manner and measuring the contact 
angle between the profiles of the liquid drop and a smooth 
part of the particle surface. In order to accomplish this 
measurement, using a microscope with a goniometer eye- 
piece, magnifications of 300X were necessary. Two slightly 
different apparatus were used. One,a miniaturized version 
of the other, allowed mounting on the rotating stage of a 
petrographic microscope, Contact angles measured on 
faces of naphthalene crystals by both sessile drop and the 
particle-indrop methods agreed within experimental error 
and, where comparison could be made, with values avail- 
able in the literature. 

Advancing and receding contact angles were measured 
on teflon and polyethylene for a series of liquids consisting 
of chlorine and bromine substituted derivatives of two and 
three carbon n-alkanes. These liquids were thought satis- 
factory for testing the application of a theory of interfacial 
free surface energies to liquid-solid interfaces. By a 
combination of empirical equations a method was found by 
which parameters of the Kihara intermolecular potential 
function could be evaluated from normal boiling points, 
critical temperatures and critical pressures of the fluids 
comprising this series. A method of estimating from the 
type atoms and bonds composing the molecule was used for 
estimating critical temperatures and pressures of all of 
these liquids. 

The relationship between molecular structure and the 
contact angle was made possible by defining a function, ¢, 
which related the free energy of adhesion between two 
phases to the free energies of cohesion within the phases. 
By use of simplifying approximations equations for these 
free energies were integrated and yielded an expression 
for ¢ interms of parameters from the Kihara potential 
and distances between molecules. The function, ¢, was 
related to the contact angle by equating expressions for the 
work of adhesion in terms of these two quantities. Appli- 
cation of a multiple correlation scheme to data for the 
liquid series allowed evaluation of constants related to 
parameters of the solid surface. Because experimental 
data appeared to indicate it, the effect of contact angle 
hysteresis on @ was assumed to be a linear function of the 
inverse square root of the liquid surface tension. Solid 
surface tensions of teflon and polyethylene determined as 
a result of the correlation analysis proved to be 22.7 
dynes/cm. and 34,5 dynes/cm. respectively; values of ¢ 
for this liquid series on these solids were all very close to 
unity and solid-liquid interfacial tensions were all low 
from 0.3 to 5.0 dynes/cm. The theory appeared to account 
for the contact angles of simple liquids satisfactorily. 

Advancing and receding angles of a series of polar liq- 
uids were measured on faces and edges of naphthalene 





crystals, graphite leaflets and a series of coals of varying 
rank. Naphthalene edges were found to be slightly less 
wettable by the series of liquids than naphthalene faces 
while for graphite the reverse was true. Contact angles 
measured on coals showed large hysteresis. Advancing 
contact angles of water on graphite and coals correlated 
well with percent carbon while receding angles showed a 
maximum angle at about 90 percent carbon, Estimated 
values of the ¢ function for water on these surfaces also 
appeared to correlate with rank. Increase in polar nature 
of coal surfaces with decreasing percent carbon in the 
coal was thought to be the result of an increasing concen- 
tration of polar groups. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


INFRARED SPECTROSCOPY ON A SMALL 
GRATING SPECTROMETER 


(L. C. Card No. Mic 60-1552) 


James Newton Fordemwalt, Ph.D. 
State University of Iowa, 1960 


Chairman: Assistant Professor Willis B. Person 


Significant advances in recent years have made possible 
the use of infrared grating spectroscopy without tremen- 
dous investments of time and money. Notable among these 
advances is the design of Lord and McCubbin,’ which em- 
bodies the relatively simple design and low cost of an 
ordinary prism spectrometer. The use of a grating spec- 
trometer is necessary in the study of crystals because of 
the need for high resolution in these studies. The grating 
technique is also essential to extend the range of infrared 
to long wavelengths. 

The first part of this thesis contains a description of 
the small grating spectrometer which we constructed at 
the State University of Iowa following the design of Lord 
and McCubbin. While our instrument is essentially the 
same as theirs, some details are different and it was felt 
that a detailed discussion of some of these differences 
would be desirable. Therefore, the second chapter of this 
thesis contains a detailed description of the spectrometer 
we built and the third chapter consists of a detailed de- 
scription of the operating conditions, performance data 
and troubleshooting hints for our instrument. 

The remainder of the thesis describes the applications 
of the grating spectrometer to several special problems 
which could not have been studied with a conventional 
prism instrument. The first application to be described 
is the study of the temperature dependence of the intensity 
of the 1036 cm’ band of solid benzene. This has been 
studied by Olsen*® with a prism spectrometer, but his 
spectral slit width was about 2.7 to 3.0 cm‘. Because the 
“resolution error” is one of the largest experimental 
errors in the measurement of the intensities of solids,° it 
seemed necessary to verify that the unexpected dependence 
on temperature found by Olsen was independent of resolu- 
tion. Therefore, a study was made using the grating spec- 
trometer with a spectral slit width of 1.6 cm™’. In general, 
the results of this study verified those of Olsen. A strong 
temperature dependence was found; the intensity of this 
band increased by 50% when the temperature was changed 
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from about -150°C to 0°C. In these studies a new technique 
of cooling was developed so that studies of the intensity 
could be made as the benzene film was cooled, as well as 
while the film warmed. These studies gave identical re- 
sults, further verifying that this effect is real. Finally a 
new cold cell design was attempted. This is the first real 
modification ever reported on the design of Wagner.* This 
cell, which is intended to permit temperature control at 
low temperatures is described in detail in Appendix I. 

The other problems studied made use of the grating 
instrument in the far infrared region of the spectrum. The 
first of these problems was the study of the spectrum of 
the polyhalide ions ICl2., IC , and Brs.. The IClz2 ion 
is the key ion in the studies of Person, Humphrey, Deskin 
and Popov’ of the IC] donor-acceptor complexes, for this 
ion would be the extreme case of a donor-acceptor com- 
plex between Cl and ICl with a complete resonance be- 
tween the structures 


(a) D°°? I-Cl 
(b) (D-I) Pee 


Thus, for verification of the idea of that paper, it is es- 
sential that the spectrum of ICl2” be obtained. Anderson® 
tried this using the conventional prism spectrometer and 
failed. Thus, this problem was one of the most important 
to be studied when the grating spectrometer made the re- 
gion from 300 to 165 cm™* available. The absorption bands 
of these interhalogen ions were found as follows: ICl2 , 
218 cm * in the solid and 224 cm °* in solution in nitroben- 
zene; ICl,, 255 cm ° in the solid and 266 cm °* in solution 
in nitrobenzene; and Brs , 193 cm ° in the solid and 189 
cm * in solution in nitrobenzene. The absolute intensities 
of these bands in solution were measured and it was deter- 
mined from this that all were due to fundamental vibra- 
tions. From these data, and Raman data of Forneris and 
Stammreich,’ the force and interaction constants fg and 
faq were calculated for each ion. These are as follows: 
IClo°, fg = 1.11 md/A, and fad = 0.44 md/A; ICL”, fa = 
1.26 md/A, faq = 0.40 md/A, v7 predicted = 104 cm™’; 
and Brs , fg = 0.96 md/A and fgq = 0.40 md/A. 

These results are in complete agreement with the 
donor-acceptor model for the chemical bonding in these 
10ns, 

The final problem attempted using the grating spec- 
trometer was the measurement of the absolute intensity of 
the 210 cm * band of C.F, in the gas phase and the deter- 
mination of its assignment. This work is an extension of 
the work by Olsen and completed the study of the intensi- 
ties of the fundamental vibrations of C.F. in the gas phase. 
The absolute intensity was determined to be 450 darks t 
10%, and the band was assigned as an ej, vibration. 
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CARBON ISOTOPE EFFECTS IN THE 
DECARBOXYLATION OF MALONIC 
ACID VAPOR 


(L. C. Card No. Mic 60-1646) 


Carole Ruth Gatz, Ph.D. 
University of Illinois, 1960 


The carbon-12/carbon-13 intramolecular isotope effect 
in the decarboxylation of malonic acid vapor was meas- 
ured for decarboxylation temperatures from 200° to 450°. 
The reaction was studied at the sublimation pressure of 
malonic acid at 100° in an evacuated system. When ks and 
k, are the specific rate constants for the isotopic reaction: 





c" 00H ks ——> C0, + C'*H, C"* 00H 
12 

ee: ne ty = eee 

C'*OOH 


the lines fitted to the experimental results by the method 
of least squares were: 


100 In (k,/ks) = (1.51 * 0.11) 1000/T - 0.91 + 0.18 and 
100 In (k,/ks) = (0.445 + 0.033) (1000/T)? + 0.336 = 0,090. 


The errors appended to the intercepts and slopes are the 
respective standard deviations; the standard deviation of 
points from the line was 0.20 in each case. 

Confirmatory results were obtained for reaction at 
about the same pressure of malonic acid in one atmos- 
phere of helium over the temperature range 250° to 600°, 
after correction for incomplete reaction and for acetic 
acid decarboxylation. 

The pyrolysis of acetic acid was studied under the 
same experimental conditions as the malonic acid reaction. 
No pyrolysis products were found which could introduce 
significant error in the apparent isotope effect in malonic 
acid decarboxylation at 450° or lower. Acetic acid decar- 
boxylation occurred to a significant extent at temperatures 
above 450°. At 450° an appreciable conversion of acetic 
acid to ketene and water was found to occur on pyrex and 
quartz by an apparently surface reaction. The intermolec- 
ular carbon isotope effect for this reaction at 450° was 
1.0055 * 0.0020 and 1.0094 + 0.0072 for CHs COOH and 
CDs COOD, respectively. 

A general theoretical expression for a kinetic isotope 
effect was derived on the basis of the absolute rate theory, 
with a detailed discussion of the nature of the reaction co- 
ordinate. The correlation of experimental results with 
molecular parameters and the application of matrix 
methods to isotope effect calculations were discussed 
briefly. A general method of calculation was developed 
and applied to the malonic acid reaction, malonic acid 
being represented by a triatomic carbon molecule. Agree- 
ment with experimental results was achieved for chemi- 
cally reasonable values of the input parameters, although 
the method was admittedly over-simplified. 

An approximate method of calculation was derived by 
which the activated complex could be treated as a group of 
independent molecular fragments. Trial calculations for 
a few simple models failed to produce detailed agree- 
ment with experimental results. However, the approxi- 


mate equality of the intramolecular isotope effect in 
the decarboxylation of malonic acid and the intermolec- 
ular effects in the decarboxylation of CH;COOH and 
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CD;COOD, predicted on the basis of this method, was 
consistent with experimental results. 
Microfilm $2.50; Xerox $6.20. 130 pages. 


FREEZING POINT DEPRESSION IN 
MOLTEN SALT SOLUTIONS 


(L. C. Card No. Mic 60-1727) 


William Robert Hendrix, Ph.D. 
University of Alabama, 1959 


The behavior of various inorganic salts in potassium 
nitrate at its freezing point has been investigated. Alkali 
metal salts were found to dissociate completely into their 
component ions but many tended to be soluble in solid po- 
tassium nitrate. A number of first transition series 
metal halides and sulfates were found to be incompletely 
dissociated in molten potassium nitrate with the bivalent 
metal ion and the undissociated molecule as the equilib- 
rium specie. Dissociation constants were calculated for 
these systems. In the presence of additional anion, pro- 
vided by adding its potassium salt, dinegatively valent 
complex ions of the transition metals were found and as- 
sociation constants for their formation were calculated. 

Many of the solute salts studied, transition metal and 
otherwise, were found to form solid solutions with potas- 
sium nitrate and thus did not behave ideally. Only salts 
with grossly different lattice parameters from those of 
potassium nitrate, for example potassium sulfate and di- 
chromate, yielded solutions which did behave ideally. Dis- 
tribution coefficients were calculated from freezing point 
data for the solid soluble solutes and their component ions. 
Solid solution formation in nitrate systems in general and 
in potassium nitrate in particular is discussed, and a 
theory is offered to explain some of the anomalies noted in 
the literature. 

The mathematical treatment used for calculating dis- 
sociation and association constants from cryoscopic data 
is reviewed. Expressions are derived for calculating 
these constants in systems where solid solution formation 
occurs, Using these equations with the above mentioned 
solid-liquid ionic distribution coefficients, it was possible 
to calculate equilibrium constants which showed little or 
no nonrandom variation. 

Microfilm $2.50; Xerox $6.60. 136 pages. 


THE KINETICS OF THE THERMAL 
DECOMPOSITION OF METHYL IODIDE 
IN THE PRESENCE OF TOLUENE 


(L. C. Card No. Mic 60-1776) 


Roger Frederick Klemm, Ph.D. 
University of Michigan, 1960 


The pyrolysis of methyl iodide in the presence of tol- 
uene has been studied at 326, 354, and 374°C in a static 
system at total pressures ranging from 180-780 mm Hg. 
The ratio of methyl iodide to toluene (Q.) was varied from 
0.021-0.63. The experimental results may be summarized 
as follows: 








(a) The product methane accounts for all (>98%) of the 
carbon from decomposed methyl iodide. 


(bo) The rate of methane production is increased upon an 
increase in the initial toluene concentration (T,) at a given 
initial concentration of methyl iodide (M,). 


(c) The rate of methane production is decreased upon an 
increase in Mo at a given To. 


(d) At a given Mo and T, the rate of methane formation 
follows pseudo-first order kinetics. 


(e) The rate is unaffected by the presence of an inert gas, 
SF. , in the pressure range 180-740 mm Hg. 


(f) The rate is only slightly affected by a large variation 
in surface to volume ratio. 


(g) The rate of methane production is accelerated by the 
addition of iodine. 


(h) Iodine material balance indicates that iodine is not the 
only iodine-containing product. 


The following reaction mechanism is proposed: 


(1) Chi —+ Cl +1 
(2) I + CHs ——> CHsI 

(3) 21 +X = I2+X' 

(4) CHs + Iz ——CHsI +I 

(5) I + CsHsCHs ———>HI + CgHsCH2 
(6) CHs + CsHsCHs ———*CH, + CgHsCH2 
(7) CHsI + HI —~> CH, + Iz 

(8) CHs + HI ——>CH, +I 

(9) CeHsCHz2 + I —>C.HsCHz2! 

(10) 2CeHsCH2 ——~ (CeHsCHz2) 2 


Application of various steady-state assumptions af- 
forded two solutions for the rate of methane formation. 
These provide qualitative explanations for the experimental 
observations, 

The C'*/c** kinetic isotope effect was measured over 
the same temperature range and was found to be approxi- 
mately 1.019. It was compared with calculations based 
upon a number of proposed sources of the effect. It is 
suggested that the observed isotope fractionation is de- 
rived from the kinetic isotope effect associated with reac- 
tion (7) (direct measurement of the isotope effect in the 
reaction of hydrogen iodide with methyl iodide gave a value 
of 1.026 at 313°C) diluted to an unknown extent by the 
smaller isotope effect associated with the rapid equilib- 
rium CH; + C’*Hs3I =—C’"*Hs + C*HsI, which is sam- 
pled by reactions (6) and (8). 

A cursory study was made of the thermal] decomposi- 
tion of methyl iodide alone and in the presence of cyclo- 
pentane in the range 475-575°C. A high speed flow tech- 
nique with a helium carrier at atmospheric pressure was 
used. The stoichiometry of the decomposition in the 
absence of cyclopentane was found tobe: CHsI —>0.64CH, + 
0.072C2H, + 0.22C + 0.5012. The associated C“/C” 
isotope effect was small and suggestive of a chain 
mechanism. 

Addition of cyclopentane substantially increased the 
rate of methane production; it also increased the 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














CHEMISTRY 


4541 





isotope effect to a value comparable to that obtained in 
the toluene-accelerated decomposition. 
Microfilm $2.50; Xerox $5.00. 100 pages. 


A STUDY OF THE SILICON BORON 
PHASES AND A DETERMINATION OF 
THE ENTHALPY OF VAPORIZATION AND 
FORMATION OF SILICON HEXABORIDE 


(L. C. Card No. Mic 60-1853) 


Warren Alfred Knarr, Ph.D. 
University of Kansas, 1960 


When this research was begun the silicon boron system 
had not been well characterized, but the properties of 
boron carbide and silicon carbide suggested that silicon 
and boron might form a compound which would have useful 
high temperature properties. The research on the silicon 
boron system consisted of four parts: the preparation and 
characterization of the solid phases, the establishment of 
the temperature-composition phase diagram, the estab- 
lishment of the pressure-composition phase diagram, and 
the determination of the enthalpy and entropy of vaporiza- 
tion and formation from the vapor pressure of the com- 
pounds whose vapor pressures could be measured. 

High temperature and high vacuum techniques, X-ray 
diffraction studies, chemical analyses, the search for suit- 
able substances and their fabrication into crucibles, and 
vapor pressure measurements by the Knudsen effusion 
method were all involved in this research. Vapor pressure 
studies have proved to be an effective way to obtain thermo- 
dynamic information. 

The condensed temperature-composition phase diagram 
was found to consist of five phases: the solid solution of 
silicon in boron, the compound SiB, , the compound SiBs, 
the solid solution of boron in silicon, and a liquid phase. 

Silicon was found to form a solid solution in boron. The 
range of the solid solubility was found to extend to the 
ratio Si:16B at 1763°C. This extended homogeneity phase 
had not been reported in the literature previously. 

A compound SiB. , orthorhombic, was prepared which 
confirmed an earlier report. Contrary to the previous 
report, the SiBg was found to melt incongruently at 1864°C. 

A new phase SiBs was found which had a crystal struc- 
ture, hexagonal, a, = 6.97, c, = 12.24 A, different from 
those reported previously. The compound was found to 
decompose at 1269°C. 

The extent of the solid solubility of boron in silicon was 
not determined. 

The pressure-composition diagram reflected the ex- 
periments which demonstrated the preferential vaporiza- 
tion of silicon from all the phases. There was no evi- 
dence of molecules in the vapor. The vapor phase of 
the silicon boron system had not been investigated pre- 
viously, 

The use of the second law method and the vapor pres- 
sure of SiBs gave values of 119.02 t 2.6 kcal/mole and 
36.53 * 1.29 e.u. for the enthalpy and entropy of the va- 
porization of silicon from SiB, to form a residue of boron. 
The third law method gave a value of 113.4 kcal/mole and 
an estimation of 33.85 e.u. for the same process. The 
enthalpy and entropy of formation of SiB, were estimated 





to be -7.00 kcal/mole and 1.33 e.u. The above thermody - 
namic data had not been previously reported in the litera- 
ture. Microfilm $2.50; Xerox $6.40, 131 pages. 


THE PHOTOLYSIS OF DIBORANE AT 1849 A. 
(L. C. Card No. Mic 59-6744) 


Warren C. Kreye, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 
Adviser: R.A. Marcus 

The photolysis of diborane has been undertaken to in- 
vestigate not only the mechanism of the photolysis, per se, 
but also to shed more light upon such short-lived postu- 
lated intermediates as BHs and B2Hs. 

The diborane was irradiated with a low pressure mer- 
cury lamp, which was specially designed to fit into a 
quartz jacket. This jacket extended into the reaction ves- 
sel and provided internal illumination to the surrounding 
reaction gas. From reported studies of the ultraviolet 
absorption spectrum of diborane, and from the results of 
this thesis, the active wavelength of this lamp in photolyz- 
ing the diborane was 1849 A, 

The products were found to be Hz, Bg Hio, BsHi1, and a 
“polymer,” the second two having been identified by their 
infrared absorption spectra. Since the measurable prod- 
ucts, Hz, BgHio, and BsHi1, were gaseous (as was the di- 
borane), low temperature distillation and condensation 
techniques were developed to separate the several com- 
pounds. These were measured in a standard gas buret 
capable of detecting hundredths of a micromole. 

Very serious problems arising from the extreme reac- 
tivity of BgHio and BsH;, with the internal surfaces of the 
apparatus were eventually overcome by carefully con- 
trolled and specific conditioning procedures for the differ- 
ent portions of the apparatus. 

The average temperature of the reacting diborane was 
4°C, which was sufficiently low that no thermal reactions 
occurred, The pressure ranged from 0,080 cm. to 80.0 
cm. and was measured with a silicone manometer to elimi- 
nate the possibility of a mercury-photosensitized reaction. 
The intensity dependence was studied at the maximum 
output of the lamp and at approximately one-sixth of the 
maximum, this latter value being produced by a liquid 
filter interposed between the lamp and the reaction zone. 
The relative intensities were measured by an ammonia 
actinometer, which also permitted an approximate esti- 
mate of the absolute intensity. 

As a result of the sensitive separation and detection 
techniques and of the elaborate conditioning procedures, 
reaction times corresponding to very low conversions 
could be studied. Consequently, initial rates could be 
measured directly from linear “product vs. time” curves. 
These curves, almost without exception, exhibited no in- 
duction period. 

From the variation of the rates of product formation 
with diborane pressure, it was shown that the wide pres- 
sure range encompassed two types of radiation absorption 
regions: the low pressure region where the absorbed in- 
tensity was proportional to the diborane pressure, and the 
high pressure region where the absorption was complete. 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





4542 CHEMISTRY 





Based upon the data obtained in this study and in other 
kinetic studies, two independent sub-mechanisms were 
postulated: one to explain the formation of BsH,, and the 
other to explain that of BgHj and the polymer. 

In general, the BsH,, rates showed approximately first 
order dependence upon diborane pressure and light inten- 
sity. The postulated mechanism involved a primary photo- 
chemical dissociation into two BHs groups, which com- 
bined with diborane ultimately to produce BsHi:. The most 
striking feature of the data was evidence that the BHs3’s did 
not reform diborane in the photolysis. By contrast, this is 
of importance in thermal studies. 

The BaHio and polymer rates, while first order in in- 
tensity, were of non-integral orders in pressure. The 
postulated mechanism assumed a primary photochemical 
dissociation into H plus B2Hs;, while the secondary steps 
involved these short-lived intermediates and diborane. 

One possible extension of this work is the determina- 
tion of the dissociation energy of diborane into two BHy’s, 
using photochemical and thermal data. These studies 
would involve measurements made with added gases to 
deactivate the energetic, photochemically produced BHs 
groups, and also the variation of reaction temperatures. 

In such investigations, the techniques, the nature of the 
products, and the postulated mechanisms established in 
this thesis would be essential. 

Microfilm $2.50; Xerox $7.80. 169 pages. 


RECOIL REACTIONS OF CARBON-11 
IN ORGANIC COMPOUNDS 


(L. C. Card No. Mic 60-1827) 


Charles Eberhardt Lang, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Adolf F. Voigt 


The Szilard-Chalmers chemistry of carbon-11 produced 
by means of the C’*(y, n)C"' reaction in benzene, cyclo- 
hexane, and n-hexane has been investigated utilizing a gas 
phase chromatography technique. In particular the dis- 
tributions and relative amounts of the carbon-11 labeled 
hydrocarbons from methane through the butanes have been 
determined for the liquid benzene, cyclohexane, and n- 
hexane systems at 30°C and the solid benzene and cyclo- 
hexane systems at 0°C and -78°C. 

The formation of carbon-11 labeled methane, ethane, 
ethylene, propylene, acetylene, and four carbon hydrocar- 
bons was observed in the liquid cyclohexane system. Rela- 
tively larger amounts of the same products together with 
propane were observed in the liquid n-hexane system. 

In marked contrast to the liquid cyclohexane and n- 
hexane systems only the formation of relatively small 
amounts of methane and acetylene was observed in the 
liquid benzene system. 

The phase and temperature studies showed that the 
amounts of the carbon-11 labeled products in practically 
every case were diminished with a change in phase from 
liquid to solid and with a decrease in temperature in the 
solid phase. 

A qualitative study of the Szilard-Chalmers products of 
intermediate molecular weight showed the formation of 
benzene-C"’ and toluene-C™ from liquid benzene, cyclo- 





| hexane-C*’ from liquid cyclohexane, and hexane-C** from 


n-hexane, 

The results are discussed in terms of the physical 
processes involving the carbon-11 recoil atoms together 
with the chemical properties of the organic systems. 
Mechanisms have been suggested for the formation of the 
observed carbon-11 labeled compounds. 

Microfilm $2.50; Xerox $4.80. 92 pages. 


FURTHER STUDIES IN THE ELUTION OF 
COPPER AND NEODYMIUM FROM A 
CATION-EXCHANGE RESIN WITH AMMONIA- 
ETHYLENEDIAMINETETRAACETIC 
ACID SOLUTIONS 


(L. C. Card No. Mic 60-1828) 


Lyle Kay Matson, Ph.D. 
Iowa State University of Science and Technology, 1960 








Supervisor: Dr. Frank H. Spedding 


Neodymium -ammonium -hydrogen bands were eluted 
down an ion-exchange column using homogeneous copper- 
hydrogen resins in the final retaining beds and ammonia- 
buffered ethylene -diaminetetraacetic acid (EDTA) solutions 
in the high pH range as the eluant. Short copper- 
ammonium -hydrogen bands were used between these two 
bands to prevent a precipitation of EDTA which occurred 
when this short band was not present. It was demonstrated 
that when a copper-hydrogen retaining bed of the proper 
composition is used with a given eluant, then the copper- 
ammonium -hydrogen band and the neodymium-ammonium- 
hydrogen band remains a constant length and “flat” equilib- 
rium type elution curves are obtained. In addition, it was 
demonstrated that when the final retaining bed was not 
compatible with the eluant, then flat type elution curves 
were maintained with the interposed band growing in length 
and the neodymium-ammonium-hydrogen band remaining 
constant in length. 

A theory was developed for this elution system which 
is in agreement with the experimental results. It is shown 
that the composition of various phases and the mass trans- 
ports across various boundaries are determined by the 
composition of the eluant, the composition of the resin re- 
taining bed, and the apparent equilibrium constants of the 
elution system after equilibrium is established in all of 
the bands. This theory further showed that for a given 
eluant, a considerable range of copper-hydrogen retaining- 
bed compositions could be used. For each composition, a 
definite transport of ammonium in the upper boundary of 
the interposed band and of copper and hydrogen in the 
lower boundary would be established and the copper- 
ammonium -hydrogen band of fixed composition would grow 
at the rate determined by these transports. 

Several batch equilibrium experiments were performed 
in order to obtain apparent equilibrium constants which could 
be compared with the apparent constants obtainedfrom the 
elution experiments indicated above. In addition, the four 
stability constants of EDTA were determinedat the three | 
ionic strengths, 0.1, 0.04, and 0.01. These apparent constants , 
were used inthe elution and batch equilibrium calculations. 

Microfilm $2.50; Xerox $7.00. 147 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











CHEMISTRY 





4543 





ELECTROPOLISHING OF METALS 
(L. C. Card No. Mic 60-1829) 


Florence Irene Metz, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Premo Chiotti 


The results of an investigation of some of the factors 
contributing to the electropolishing of metals are given. 
The systems investigated were copper in Hs PQ,, silver in 
9% KCN, uranium in H2SQ,, and thorium in Hs CCOOH™ 
H;PO,. The cell, anode and cathode current-voltage rela- 
tionships for each of the systems are given. The influence 
of viscosity and concentration of Hs PO, on the limiting 
current density was examined for the copper/Hs PQ, sys- 
tem. The rates of dissolution of each of the metals was 
measured. The change in concentration of OH’ in the vi- 
cinity of the anode was also examined. 

The results of an extensive examination of anodic reac- 
tion products in the systems investigated are given. X-ray 
diffraction techniques were used to identify the anodic re- 
action products; in addition, an electroreduction method 
was used for further identification and estimation of thick- 
ness of the anodic films. 

A general mechanism of electropolishing is proposed. 
The mechanism proposed is dependent upon the existence 
of a thin oxide film and a viscous anolyte layer. The anodic 
processes which contribute to the formation of the oxide 
film and viscous layer are discussed. Specific reactions 
are presented for the systems investigated. 

Microfilm $2.50; Xerox $8.00. 173 pages. 


HIGH RESOLUTION NMR STUDIES 
OF SOME FLUORINE COMPOUNDS 


(L. C. Card No. Mic 60-1669) 


Virgil Dale Mochel, Ph.D. 
University of Illinois, 1960 


Experimental evidence is presented and the results 
discussed for four aspects of high resolution nuclear mag- 
netic resonance in some fluorine compounds. 

The first group of compounds discussed is the multi- 
fluorobenzenes. It was found that the chemical shifts in the 
" resonance, produced by the fluorine substituents, are 
not additive but that they decrease as the number of fluo- 
rine neighbors of each kind increases. An induction of 
electrons away from the resonant fluorine, caused by the 
competition for o electrons by a second fluorine, can ex- 
plain the decrease in substituent effects. A comparison of 
the relative additivity of the substituent effects on the F’® 
chemical shifts of the multifluorobenzenes with the pure 
quadrupole shifts of the multichloro- and multibromo- 
benzenes shows that the deviation from additivity increases 
in the order Br<F<Cl. 

The second part considers the high resolution spectra 
of 1, 2-diiodo-; 1-chloro-2-iodo-; 1-iodo-2-trifluoro- 
methyl-; and 1-chloro-2-trifluoromethyltetrafluoroben- 
zene which were observed and analyzed. The deviations of 
the observed F’® chemical shifts from those predicted 












assuming additivity of substituent effects are ina direction 
consistent with the theory of the out-of-plane bending of the 
C-halogen bonds with the resulting increase intheir double 
bond character. From the observed spectrum of the first 
compound it was shown that the indirect spin-spin coup- 
ling constants Ar F and ATF must have opposite relative 
signs. From the second compound it was shown that AFF 
must be of opposite sign to both AFF and ARF . Also it 

was shown that the magnitudes of the coupling constants 
are quite dependent uponthe substituents on the ring. 

A third phenomenon which was studied is the large 
coupling between the CFs group and the ortho-fluorine 
nucleus in some substituted o-fluorobenzotrifluorides. It 
was found that the magnitude of Ao(CFs-F) and the chemical 
shift of the CFs group are strongly related to each other 
and to the size of the substituent in the 6 position. 

The fourth study is the temperature dependence of the 
F’® spectra of the isotopic compounds n-C3F7H and n- 
CsF7D. It was concluded that the CFs group is rotating 
rapidly enough for the fluorine nuclei to be magnetically 
equivalent over the entire temperature range (180 to 380°K). 
A qualitative explanation was given for the observed shifts 
of the B-CFz2 and the CF2H (or CF,D) fluorine resonances 
to lower applied field with increasing temperature. It was 
proposed that the trans rotational isomer in which the 
proton is staggered with respect to the B-CF»2 fluorines is 
favored at the lower temperatures, but as the temperature 
is increased the populations of the two gauche isomers 
are increased. This causes a large and a small decrease 
in the shielding of the B- and the a-CF; fluorine nuclei, 
respectively. A slight difference in the temperature de- 
pendence of CF;H and the CF,D fluorine resonances was 
observed. This was explained on the basis of the differ- 
ence in the vibrational frequencies of the isotopes H and D. 
Microfilm $2.50; Xerox $7.20. 153 pages. 


THE THERMODYNAMIC PROPERTIES 
OF METHYL KETONES 


(L. C. Card No. Mic 60-1994) 


James Kendell Nickerson, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. John J. McKetta 


As part of a program for the study of the properties of 
selected industrially important oxygenated hydrocarbons, 
the vapor heat capacities of methyl ethyl ketone and methyl 
n-propyl ketone have been determined experimentally ina 
pressure range of one-fourth to seven-fourths atmos- 
pheres and a temperature range of 70 to 200°C. The 
heats of vaporization have been measured in a pressure 
range from one-fourth to seven-fourths atmospheres. 
Second virial coefficients have been calculated from the 
Clapeyron relation and these coefficients and heat capacity 
data have been correlated to determine the parameters 
for the Stockmayer potential function. 

Molecular structure, spectroscopic information from 
the literature and vapor heat capacity data herein re- 
ported were used to evaluate the barriers to internal ro- 
tation in the methyl ethyl ketone molecule and to compute 
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tables of the thermodynamic functions for this compound at 
selected temperatures from 0 to 1500°K. 

The thermodynamic functions for the methyl n-alkyl 
ketone series have been calculated by a refined method of 
increments, based on the values of the thermodynamic 
properties of acetone and methyl ethyl ketone and the 
values of the vapor heat capacity for methyl n-propyl 
ketone. Microfilm $2.50; Xerox $4.80. 93 pages. 


THERMODYNAMIC STUDIES IN ANHYDROUS 
ETHANOL. THE HYDROGEN-SILVER- 
SILVER BROMIDE GALVANIC CELL. 


(L. C. Card No. Mic 60-1470) 


Loys Joseph Nunez, Jr., Ph.D. 
Louisiana State University, 1960 


Supervisor: Dr. Marion C. Day 


The standard electrode potential of the silver-silver 
bromide electrode was determined in anhydrous ethanol 
for the first time. The value was found to be -0.1940 
0.0005 volts on the molar concentration scale and —0.1860 
0.0005 volts on the molal concentration scale, the stand- 
ard potential being expressed as an oxidation potential. 
The silver-silver bromide standard electrode potential in 
ethanol is more negative than the silver-silver chloride 
standard electrode potential in ethanol, when both are de- 
termined by the method used by H. Taniguchi and G. Janz. 
The difference in these two standard potentials in ethanol 
is 0.1002 volts as contrasted to 0.1493 volts in water. 

Potentiometric measurements were made at a tempera- 
ture of 25°C on a galvanic cell without liquid junction con- 
sisting of a silver-silver bromide electrode and a platinum 
black hydrogen electrode. 

The silver-silver bromide electrodes were prepared by 
a new modification of existing procedures, which elimi- 
nated the need for platinum wire in the electrodes. 

The conductivity data of H. Goldschmidt and P. Dahll 
were independently evaluated in order to obtain an approxi- 
mation for the molar thermodynamic ionization constant of 
hydrogen bromide in ethanol. This was found to be 0.0187. 

The thermodynamic molal ionization constants of acetic 
and benzoic acids in anhydrous ethanol were evaluated. 
The ionization constants of benzoic and acetic acids in 
ethanol were found to be 1.01x10°*° and 2.05x10°"’ re- 
spectively. The value of the ionization constant of benzoic 
acid in ethanol is in substantial agreement with that found 
by other workers using conductivity methods. No value 
for the ionization constant of acetic acid in ethanol is 
available in the literature for comparison. 

Microfilm $2.50; Xerox $4.60. 89 pages. 
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INFRARED INTENSITY STUDIES 
IN MOLECULAR CRYSTALS 


(L. C. Card No. Mic 60-1569) 


Douglas Alfred Olsen, Ph.D. 
State University of Iowa, 1960 


Chairman: Assistant Professor Willis B. Person 


The study of infrared intensities in condensed phases 
has received little attention because of the formidable ex- 
perimental difficulties involved. Likewise, interpretation 
of the results is difficult due to an incomplete understand- 
ing of the theory dealing with the absorption of light in 
condensed phases. It is our desire to observe the inten- 
sities and frequencies associated with condensed phase 
spectra in order to make progress toward a more thorough 
understanding of the spectra of condensed phases and, in 
particular, the spectra of the crystalline solid phase. 

The experimental techniques employed were developed 
by C. A. Swenson in this laboratory. Two techniques were 
used. The first was a spray technique whereby a gaseous 
sample was sublimed onto a cold CsBr window and the 
spectrum of the resulting film obtained. The second tech- 
nique involved freezing a thin liquid film in a conventional 
cell; both solid and liquid spectra could thus be obtained 
for the same film. 

In the present study several inter-related problems 
were considered, The first problem was a direct outgrowth 
of previous work in this laboratory in which it was sug- 
gested that the differences in intensities of bands in solid 
benzene at liquid nitrogen temperatures and in liquid ben- 
zene at room temperature might be due solely to the effect 
of temperature. We therefore studied the temperature 
dependence of the intensities of the three Ej, fundamentals 
in solid benzene films. The results showed that tempera- 
ture dependence only partially accounts for these differ- 
ences and that distinct differences in the intensities of the 
3063 cm * and 1478 cm * regions exist between the solid 
phase near the melting point and the liquid phase. The 
results were not so pronounced for the 1036 cm ° region. 

The second problem was a study of the effects on inten- 
sities due to decoupling the molecular vibrations of the 
molecule from those of the lattice. This was accomplished 
by the use of mixed crystals of benzene and benzene-d, . 
The spectrum of benzene was studied in a mixed crystal of 
1 CgH, : 10 CgDy as was the spectrum of C,D, in a crystal 
of 1 CeDeg : 10 CgHg. The mixed crystal technique is helpful 
in studying the splitting record of a band. For example, 
the 705 cm * band of benzene was shown to be a crystal 
splitting of ~,, rather than the combination of the 
688 cm * fundamental and a lattice vibration as had been 
previously proposed. This study is one of the first in 
which a fairly complete study has been made of a poly- 
atomic molecule in a mixed crystal with its isotopically 
substituted analogue. 

The third problem was to study a crystal in which the 
effects of intermolecular interaction in the crystal could 
be minimized. Unlike benzene which is disk shaped, with 
polarizable pi electrons this molecule needed to be highly 
symmetrical, contain no hydrogen bonds, and be non- 
polarizable. Sulfur hexafluoride was chosen since it con- 
formed to these restrictions and had been studied in the 
gas phase. Large frequency shifts relative to the gas 
phase spectrum were observed for the two infrared active 
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fundamentals in the solid. A definite change in the rel- 
ative intensities was also observed. 

The fourth problem was designed to study the effect on 
the solid phase spectrum as a result of changing the bond 
dipole moment and bond moment derivative while keeping 
the polarization constant. This was achieved by studying 
the hexafluorobenzene crystal in relation to the benzene 
crystal. 

Hexafluorobenzene was found to form an amorphous 
solid as well as a crystalline solid. The relative intensi- 
ties for the fundamentals at 1529 cm * and 1000 cm * were 
determined for both amorphous and crystalline solids. 
The relative intensity for the fundamental at 317 cm * was 
also determined for the crystalline solid. The infrared 
frequencies for the entire spectrum were determined for 
a thick sample of hexafluorobenzene. 

The fifth problem was an outgrowth of an error ina 
reported gas phase intensity of the 317 cm * fundamental 
of hexafluorobenzene. This made it necessary to deter- 
mine our own value for this intensity. 

Microfilm $2.50; Xerox $8.60. 188 pages. 


ANALYSIS OF THE SPECTRUM 
OF THE 2650 CM * BAND OF 
HYDROGEN PEROXIDE 


(L. C. Card No. Mic 60-1875) 


William Bruce Olson, Ph.D. 
University of Washington, 1960 


Chairman: Paul C. Cross 

The infra-red absorption spectrum of the 2650 cm™* 
band of hydrogen peroxide has been recorded and partially 
analyzed to give the following spectroscopic constants for 
the ground vibrational state of the molecule: 1/2(B + C) = 
0.8569 cm", A - 1/2(B + C) = 9.214 cm’, and bp = 1.75 x 
107°. The corresponding values for the upper vibrational 
state, which has been assigned as the combination V2 + V., 
are 0.8471 cm *, 9.491 cm™*, and -1.78 x 10 *, respec- 
tively. Although not uniquely determined from the three 
constants for each state, the structural parameters of the 
molecule can be inferred from the locus diagrams pre- 
sented within moderate limits of uncertainty. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


ADSORPTION OF HALOGENATED METHANES 
(L. C. Card No. Mic 60-1584) 
Bhailal Shivabhai Patel, Ph.D. 
Syracuse University, 1959 


Supervisor: Allen J. Barduhn 


Adsorptive characteristics of Freon 13 (CCl2F2), Freon 
13 Bl (CBrF;), Freon 13 (CCIFs), and Freon 22 (CHCIF2) 
on some or all of the adsorbent powders, activated carbons, 
silica gels, activated aluminas, and molecular sieves were 
found at equilibrium pressures from 1 to 1000 mm. Hg at 
temperatures of 30, 45, and 60°C. 





The apparatus used was a multiple McBain balance 
with copper-beryllium springs. 

Grams of a Freon adsorbed per 100 grams of dry ad- 
sorbent at 760 mm. Hg and 30°C are: 


Carbons 30 to 60 
Molecular Sieves (5A, 13X) 7 to 40 
Silica gels 6 to 24 
Aluminas 3 to 9 


For all the systems studied plots for the Freundlich 
equation: a = kp™ have been given as a = mgms. adsorbed 
per gm. of adsorbent vs. p = equilibrium pressure in mm. 
Hg. The constants k and m are presented along with pres- 
sure ranges for which they are applicable. 

The amount required to form a monolayer as calculated 
from the Langmuir equation was found to be relatively in- 
dependent of temperature. However the values found from 
the Langmuir equation are consistently higher than those 
found by the BET equation but lower than those calculated 
from the molecular cross sectional area of the adsorbate 
gas and the absolute surface area of the adsorbent. 

The Polanyi correlation as modified by Lewis gave ex- 
cellent agreement with silica gels and aluminas. This 
correlation is useful in extrapolations of adsorption data 
for temperature and pressure ranges not experimentally 
investigated. For carbons this correlation is useful for 
pressures above 500 mm. Hg only. 

Conclusions derived from the following results show 
that in all cases, there is physical adsorption. 

(i) Isosteric heats of adsorption approach the heat of 
condensation of the adsorbate. 

(ii) It was found that the amount adsorbed per unit 
weight of adsorbent does not correlate with any physical 
property of the adsorbate. The systems studied show cer- 
tain specificity which exists even in physical adsorption. 

(iii) While taking adsorption data it was noted that 
nearly all the adsorption takes place in less than five 
minutes. Microfilm $2.50; Xerox $6.20. 127 pages. 


THE MECHANICAL BEHAVIOR OF 
POLYVINYL CHLORIDE AT 
LARGE DEFORMATIONS 


(L. C. Card No. Mic 60-1847) 


Raffaele Sabia, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: F.R. Eirich 


A review of the literature has shown a lack of data on 
the behavior of plasticized and filled polyvinyl chloride 
(PVC) at moderate and high deformations; also methods 
for the evaluation of plasticizer efficiency were found to 
be of very limited scope. 

Stress relaxation, creep, recovery and volume meas- 
urements were carried out on three PVC samples as a 
function of temperature, plasticizer, plasticizer content, 
and filler concentration. The plasticizers were chosen so 
as to be representative of the purely aliphatic and aro- 
matic types, together with phosphate and chlorinated 
types. 
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The essential results were that PVC undergoes an in- 
itially rapid relaxation followed by a secondary one of long 
duration allowing representation by a seven parameter 
Maxwell model. The equilibrium moduli were found to be 
directly dependent on the molecular weight while the de- 
layed ones were more dependent on plasticizer type. The 
relaxation times, on the other hand, did not show any pro- 
nounced dependence on any of the variables employed. In 
the case of filled samples the dewetting time, instantaneous 
for high filler contents, increases with decreasing filler 
concentration. The moduli according to the strain and 
time involved depended irregularly on filler content. The 
Eo values of the alternative box distribution were found to 
be a function of temperature and plasticizer content but not 
of molecular weight and plasticizer. 

Most of the deformation in creep was found to be re- 
coverable partly spontaneously, partly by annealing, but a 
permanent deformation, or set, was found for highly 
strained samples even after annealing at 125°C. The set 
occurs at a critical strain of approximately 100% which 
later is independent of any of our variables; the set itself 
was found to depend on strain, temperature, plasticizer, 
plasticizer content, and is influenced also by filler content. 
The set is not in the nature of a true flow but most likely 
that of a crystalline rearrangement as a function of strain. 

The plasticizer evaluation as expressed by different 
measures such as rubber-like elasticity, recovery, glass 
transition, permanent deformation, and the stress and 
strain at break leads to very different apparent efficiencies 
even for a plasticizer which may be good according to one 
and poor according to another measure. Nor can different 
plasticizers be grouped unambiguously in more than one 
respect. “Best” plasticizers are those which offer an ac- 
ceptable compromise in several or all respects. 

In conclusion the theories of rubber-like elasticity and 
of viscoelastic bodies were found to be useful in represent- 
ing the PVC deformation. In particular, a step function of 
seven parameters was found suitable, as was a box distri- 
bution of relaxation times. The independence of the relaxa- 
tion times from any of the variables is striking and is ex- 
plained in terms of a strong temperature dependence of the 
elastic moduli. The permanent set is interpreted as cold 
flow of the crystalline skeleton. 

Microfilm $2.50; Xerox $8.00. 172 pages. 


STUDIES IN THE FLASH PHOTOLYSIS 
OF ACETONE 


(L. C. Card No. Mic 60-1848) 


Norman Slagg, Ph.D. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: R.A. Marcus 


The flash photolysis of acetone was undertaken to in- 
vestigate the mechanism of the extremely high intensity 
photolysis of acetone and, if possible, to study the reac- 
tions of electronically excited molecules. The flash was 
produced by an exploding wire and the absorbed intensities 
were about 10°° quanta/cc/sec. Under such conditions 
wall reactions are unimportant and the mechanism was 
correspondingly simplified. 





When light of wavelengths in 1900 A region was elimi- 
nated the carbon monoxide yield was found to be propor- 
tional to the acetone pressure and to the incident light 
intensity. The ratio of ethane to carbon monoxide was 
found to decrease with increasing acetone pressure and 
was independent of intensity at a constant pressure. To 
explain the decrease in the ethane to carbon monoxide 
ratio with increasing acetone pressure in the absence of 
wall effects it was necessary to postulate two primary 
steps: 


CHs COCHs + hy —_—_» 2 CH; + CO 
———» CHs COCHs* 


followed by: 
CHs COCH3* ———~ CH; CO + CHs 
M + CH; COCHs * ———> CH; COCH; + M 


where * indicates an electronically excited molecule and 
M is any molecule. Temperatures up to 185°C did not 
appreciably affect the ratio of ethane to carbon monoxide. 
The ratio of methane to carbon monoxide had a constant 
value of about 0.1 under all conditions investigated. Mass 
spectrometer analysis of the methanes produced in the 
photolysis of acetone and acetone-dg mixtures showed that 
the principal reaction leading to methane was not an intra- 
molecular one. A mechanism involving hot radicals was 
postulated. 

The results obtained when various wavelength regions 
above 2200 A were isolated for study indicate the mech- 
anism at high intensity photolysis is not particularly dif- 
ferent from the one at lower intensities. For example, the 
values of the ratio of ethane to carbon monoxide obtained 
in this thesis research were comparable with those ob- 
tained at intensities lower by a factor of 10°. Thus, at 
lower intensities excited states may have more signifi- 
cance than previously given. Previously the low intensity 
results were usually interpreted solely in terms of a free 
radical mechanism. 

Unexpectedly the ratio of the relative importance of the 
two primary processes, one leading to carbon monoxide 
and the other leading to the CHs CO radical increased with 
increasing wavelength. The opposite result was the antici- 
pated one. A survey of low intensity data indicated that at 
the higher of these low intensities and at high acetone 
pressures, a similar effect may occur, 

The addition of small amounts of oxygen, up to 1 mm, 
did not affect the carbon monoxide and the ethane yields, 
but produced large amounts of carbon dioxide and smaller 
amounts of formaldehyde. These results suggested that 
oxygen may be reacting with an electronically excited spe- 
cies or a thermal radical. The results obtained by varying 
the intensity at a very low oxygen pressure indicated that 
oxygen was reacting with an electronically excited species. 
At higher oxygen pressures the carbon monoxide yield was 
only slightly affected, but the ratio of ethane to carbon 
monoxide decreased markedly. A mechanism involving 
a reaction between methyl radicals and oxygen is pos- 
tulated. 

The results suggest that it is possible under flash con- 
ditions to investigate reactions of oxygen with electroni- 
cally excited species free from the competitive reactions 
of unexcited free radicals. 

Microfilm $2.50; Xerox $4.20. 78 pages. 
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A METHOD FOR STUDYING THE EFFECT 
OF PRESSURE ON THE VISCOSITY OF 
POLYMER SOLUTIONS 


(L. C. Card No. Mic 60-1698) 


Sunt Techakumpuch, Ph.D. 
University of Illinois, 1960 


An investigation of the effect of pressure on the viscos- 
ities of polymer solutions reveals information as to the 
configurations of macromolecules at elevated pressures. 
The promising potential of the rolling-ball viscometer as 
a capable tool for such study has been further explored, 
resulting in an improved version of an apparatus of earlier 
design. 

An account of the modification of the original system is 
given, together with the results obtained for polystyrene 


dissolved in cyclohexane and benzene at 35.3°C. and 25.0°C. 


respectively at various pressures up to 10,000 pounds per 
square inch. There was an indication of a definite effect of 
pressure on the intrinsic viscosity and the Huggins con- 
stant for the polymer-solvent systems investigated. The 
nature of the changes in the intrinsic viscosity and the 
Huggins constant with pressure suggested an interpretation 
similar to that of changing solvent power. More data are 
needed, however, before any definite conclusions can be 
reached. The results obtained in this work may be re- 
garded as evidence of the proper functioning of the appa- 
ratus, which was the aim of this work. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


KINETICS AND ISOTOPE EFFECTS 
OF THE THERMAL DECOMPOSITION 
OF SOME SOLID METAL OXALATES 


(L. C. Card No. Mic 60-1703) 


Petros Demetrios Zavitsanos, Ph.D. 
University of Illinois, 1960 


The stoichiometry, the kinetics and the C* intramolec- 
ular isotope effects have been investigated in the thermal 
decomposition of several solid bivalent metal oxalates. 

Only introductory work was performed on nickel oxa- 
late because of the complexity of its stoichiometry. It was 
found that the products were carbon dioxide, nickel and 
small amounts of carbon monoxide whose disproportiona- 
tion was catalyzed by nickel. The manganous oxalate 
system was studied in detail and was found to obey a first 
order rate law (with respect to substance) from 0 to 85% 





decomposition. The rate constants were measured and the 
activation energy was evaluated and compared with bond 
energies. 

A decreasing intramolecular C™ isotope effect was 
observed in 0-2%, 2-4% and 0-100% reaction. The origin 
of this effect could not be determined with certainty since 
several irregularities of the solid could be responsible. 
The partial decomposition (isotope fractionation) experi- 
ments show that at least in the beginning of the decomposi- 
tion competition between C**-C* and C*’-C”* is inhibited 
by localized reaction and as a result the observed first 
order rate law could not mean simple unimolecular (decay 
type) reaction. 

Zinc oxalate and magnesium oxalate were also studied 
in detail and in both cases the rate law changes (after the 
first 40-50%) from a power law with respect to time to 
first order with respect to undecomposed substance. The 
behavior in the 0-50% decomposition range is character - 
istic of autocatalytic reactions and was explained in terms 
of the nucleation mechanism. The first order rate law 
was attributed to the fact that towards the end of the reac- 
tion ideal crystals may be present in which every molecule 
possesses equal probability for reaction. The rate con- 
stants were measured at different temperatures and reas- 
onable activation energies were evaluated. The nucleation 
mechanism reflected on the first part of the rate curves 
is also confirmed by the isotope fractionation (partial de- 
composition) experiments. 

There is a decreasing intramolecular isotope effect in 
0-2%, 2-4% and 0-100% similar to that observed with 
manganous oxalate but much less pronounced, In all three 
compounds the intramolecular isotope effect stays constant 
throughout the last 96% of the reaction which indicates that 
even in the cases of zinc and magnesium oxalates (where 
a different rate law is observed in the first 40-50%), the 
molecular mechanism of decomposition is the same 
throughout this range. 

Theoretical considerations involving three-particle 
models and various types of reaction coordinates were 
applied to the intramolecular isotope effect of these pyrol- 
yses. From a survey of calculations based on Johnston’s 
method it appears that the only three-center model which 
reproduces the experimental results (0-100% decomposi- 
tion) reasonably well is non-linear M-O-C. It reproduces 
the experimental error and exhibits the proper dependence 
of the temperature independent factor (TIF) on metal atom 
mass (i.e. TIF decreases as the metal atom mass in- 
creases). It was found that the metal atom mass affects 
only the TIF and not the TDF. The validity of this approxi- 
mation is supported by the absence of O” effects in the 
evolved carbon dioxide. 
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ECONOMICS, GENERAL 


THE EFFECT OF REGIONAL PUBLIC 

EXPENDITURES ON THE LEVEL OF 

REGIONAL INCOME AS ILLUSTRATED 
BY THE STATE OF OKLAHOMA 


(L. C. Card No. Mic 60-1628) 


Ed Franklin Crim, Jr., Ph.D. 
University of Illinois, 1960 


This study attempts to determine the effectiveness of 
regional public expenditures in the state of Oklahoma. Ef- 
fectiveness is defined as the value of the multiplier which 
shows the change in regional income associated with a 
change in regional public expenditures. The time period 


considered is the years 1940-1955 excepting the World-War 


II period. 

Preliminary chapters are devoted to a consideration of 
possible differential effects of economic fluctuations among 
regions of the United States, the manner in which public 
expenditures affect the level of income, and specific 
public activities which serve or have been proposed to 
counter the effects of unemployment and low incomes in 
depressed regions. 

There are two types of depressed conditions considered 
for which regional public expenditures might be used. One 
is that of the cyclically depressed region. The other, 
which has attracted much attention recently, is the chron- 
ically depressed region. The method of analysis used in 
this study can not distinguish between the effectiveness of 
public expenditures in the two cases. 

Multipliers were derived from simplified models of 
aggregative economic relations for the state of Oklahoma. 
Parameters of the models were estimated by the method 
of least squares and were used to arrive at numerical 
values for the multipliers. Errors of observation in the 
variables and multicollinearity resulted in parameter es- 
timates which had large standard errors. The use of the 
method of least squares may yield biased estimates, al- 
though the magnitude of the bias is not known. On the 
basis of the parameters as estimated, multipliers of 1.2 
and 1.3 were obtained for Oklahoma. 

Problems encountered in estimating values for. the 
basic time series emphasize the need for more intense ef- 
forts at regional data collection for improvement in re- 
gional analyses. In spite of numerous approximations 
used in estimating the values of the time series for the 
model, however, it appears possible to obtain a reasonably 
consistent set of regional data from currently available 
source materials. Unfortunately, it is not possible to 
specify the magnitude of the errors in the data obtained 
at the present time. 

Studies similar to this one, supplemented by regional 
input-output studies, should prove useful as a guide to per- 
sons engaged in formulation of policies aimed at employ- 
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ment stabilization and the stimulation of growth and income 


in regional economies. 
Microfilm $2.50; Xerox $7.00. 146 pages. 


EFFECTS OF THE PERON REGIME ON 
THE ARGENTINE ECONOMY 


(L. C. Card No. Mic 60-1037) 


John Maxim Frikart, Ph.D. 
University of Colorado, 1959 


Supervisor: Professor Carl McGuire 


The Argentine economy prior to the assumption of con- 
trol by Juan Peron in 1943 was vigorous and enjoyed a 
steady expansion. By 1955, the time of the downfall of 
Peron, the economy was in a state of stagnation and decay. 
Inflation, decapitalization, balance of payments difficulties 
and political unrest were characteristic of Argentina in 
the latter years of the regime. 

The natural resources and human resources of Argen- 
tina are presented in their historical setting and appraised 
as providing a sound base for economic progress. Expla- 
nation for the difficulties the country encountered from 
1944 to 1955 must therefore be sought elsewhere. Anal- 
ysis of the specific economic and social measures taken 
by Peron, both domestic and international, such as ex- 
change controls, state trading, price controls, wage con- 
trols and central planning, show that they were responsible 
for the economic debacle which occurred. These policies 
reduced the capacity to import and export, diminished the 
rate of savings, and adversely affected the gross national 
product. They may be described as the economic repre- 
sentation of a policy of extreme nationalism which tended 
to overlook the disciplinary effects of international market 
forces upon nations which practice unrealistic economic 
programs. 

Various plans for the rehabilitation of the Argentine 
economy are presented and analyzed. An attempt is then 
made to indicate the general sort of program which must 
be followed if the country is to regain its former economic 
status among the nations of the world. 

Microfilm $3.55; Xerox $12.40. 275 pages. 
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AN ECONOMETRIC MODEL OF THE RICE 
MARKET IN THE JAPANESE EMPIRE, 1910-1937. 


(L. C. Card No. Mic 60-1778) 


John Jung-Chao Liu, Ph.D. 
University of Michigan, 1960 


The aim of the present study is to set up a multi- 
regional econometric model of the rice market in the Jap- 
anese Empire during 1910-1937. This is a case study of 
a commodity market in which several regions constitute 
one market yet retain their own regional characteristics. 
Japan and her two colonies, Korea and Formosa, are the 
case concerned. Conflicting interests existed in the Em- 
pire because Korea and Formosa played a vital role in the 
price stability of the Japanese market and because of the 
competition created by the expansion of rice production 
and exports from the colonies to Japan. This model tries 
to elucidate these conflicts by analysis of the structure of 
the rice market. 

The model of the rice market consists of nine linear 
equations: a demand function for each of the three regions, 
a stock function for Japan, two equations expressing price 
relationships between these regions, two export functions 
describing amounts of exports from Korea and Formosa 
to Japan, and finally, an identity equation of demand and 
supply in equilibrium. In this model, demands for rice in 
the three regions are taken as functions of deflated price 
of rice and time trend with the addition of per capita in- 
come in Japan. Japanese rice stock is regarded as a func- 
tion of deflated Japanese price of rice and time trend. 
Stock functions for Korea and Formosa are not estimated 
because of lack of data. These demand functions and the 
stock function are estimated separately in order to pre- 
serve the distinct regional characteristics of the demand 
behaviors. In order to avoid biased estimates of para- 
meters, a simultaneous-equation approach is taken with 
the method of instrumental variables. 

The two equations of interregional price relationships 
connect the three regions in terms of their price move- 
ments. Korean and Formosan prices of rice are taken as 
separate dependent variables with Japanese price of rice 
as the independent variable, and parameters are fitted 
with the least-squares method. The two export functions 
are defined as the excess of rice produced in Korea and 
in Formosa over the quantity of rice consumed within 
these two areas. The final identity equation shows the 
equality of the total demand and the total supply of rice in 
any given crop year. 

Simultaneous solution of these equations determines 
the central market price of rice and the amounts of rice 
exports from Korea and Formosa to Japan. Price and ex- 
ports thus estimated are compared with the actual levels, 
showing reasonably high correlation. Investigation is 
made of the effects of variations in production, population, 
income, and time trend upon price and exports. It is 
found that the over-all coefficient of flexibility of rice 
price was -1.66, i.e., a 1 per cent increase in total rice 
production would cause a drop in price of 1.66 per cent. 

From this study three main conclusions are drawn: 

(1) the total amount of colonial rice exports tended to sup- 
press the Japanese price of rice by 18 per cent, and a 
fluctuation of 1 per cent in the amount of colonial rice ex- 
ports tended to change the Japanese price of rice by 1.75 
per cent, showing that colonial rices had considerable 








influence on the level and stability of the price of rice in 
Japan; (2) the total demand curve for rice in the Empire 
was inelastic, thus the reduction of rice production and 
subsequent rise in price of rice would have increased 
total revenue for farmers; (3) regional interests were dif- 
ferent; that is, for Japanese farmers the reduction of rice 
production would have been favorable, whereas for Korea 
and Formosa further expansion of rice production would 
have been advantageous from the standpoint of total reve- 
nues from production and exports. 

Microfilm $2.50; Xerox $6.80. 143 pages. 


AN ESSAY ON RURAL SAVINGS IN INDIA 
(L. C. Card No. Mic 60-1391) 


P. G. Kesava Panikar, Ph.D. 
Vanderbilt University, 1960 


Supervisor: Professor Rendigs T. Fels 


There is a common belief, not based on evidence, that 
the rural sector in India generates little or no savings. 
The present study has brought together almost all factual 
information available on the subject and concludes that 
rural households in India have considerable savings rela- 
tive to income in normal times. 

We have used the data from a few regional surveys and 
find some similarity in the general direction of the results. 
The family budget studies by the Board of Economic In- 
quiry, Punjab, showed that the sample households among 
peasant proprietors of the region saved 13 per cent of 
their income during 1936-42 and 11 per cent in 1945-50. 
The jute farm families in East India on the average were 
seen to have positive savings over the period 1949-55 
amounting to 13 per cent of income. The rural families in 
Hyderabad State emerged with an average saving-income 
ratio of 8 per cent in 1949-51. 

The National Sample Survey reported on investments 
and disinvestments by rural households in 1950-51. From 
these data we calculated the change in net worth of rural 
families via the balance sheet method. Abstracting from 
loan transactions, which we assume to be intra-sectional, 
we estimated average savings per rural family to be Rs 
157 during 1950-51. This sum was comprised of cash ex- 
penditures in land improvements; new construction; other 
real estate improvements; and net purchase of land, 
buildings, farm implements, bullion, shares, and increase 
in cash holding. We estimated the average income per 
rural family at Rs 1309. Thus we get an average gross 
saving-income ratio of 12 per cent for rural families. 

The survey report excluded many items which ought to be 
included in savings, resulting in a very low estimate of 
savings, namely Rs 23.5 per family. We derived the ap- 
proximate degree of monetization in the rural sector 
ranging from 0.5 to 0.6, and we infer that non-cash savings 
in rural households going into capital formation may be in 
the vicinity of 40 per cent of total savings. If we make 
due allowance for the increase in inventories and direct 
investment, the ratio of savings to income will be even 
higher. It was also found that the bulk of rural savings 
was accounted for by cultivating families, for whom 
gross savings consisting of cash expenditures in the 
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aforementioned investments amounted to 16 per cent of 
average income. After some adjustments towards repairs 
and replacement, we obtained a net saving-income ratio of 
13 per cent for cultivating families. 

Next we examined the findings of the All India Rural 
Credit Survey, 1951-52. The Report contains an estimate 
of savings which is admittedly high compared to the re- 
ported receipts per family. We estimated savings from 
the data on investments by rural families during 1951. In 
this period gross savings was seen to be Rs 129 per 
family, which included net purchase of land, other capital 
investments in agriculture, capital expenditure in non- 
farm business, financial investment, and construction and 
repairs of residential and other buildings. This sum ex- 
cluded savings in kind, purchase of jewelry, and increase 
in cash holding on which the Survey did not elicit informa- 
tion. We derived an approximate measure of average in- 
come per rural family for this period to be Rs 1,000. 

This gives a gross saving-income ratio of nearly 13 per 
cent in 1951. After making due allowance for savings in 
kind, maintenance and depreciation, we get a net saving- 
income ratio of 12 per cent for rural households. Here 
again, we found that rural saving was concentrated among 
cultivating families, and among them, the upper strata ac- 
counts for the lion’s share. 

Available data seem to indicate that a good proportion 
of rural savings goes into luxurious buildings, hoarding of 
cash and acquisition of jewelry. Our findings suggest 
that the main obstacle to economic development in India 
is not so much the lack of savings as the unproductive 
disposition of available savings. 

Microfilm $2.65; Xerox $9.25. 203 pages. 





ERROR AND NON-ERROR 
MODELS IN BIO-ASSAY 


(L. C. Card No. Mic 60-1253) 


Kamini Mohan Patwary, Ph.D. 
The American University, 1959 


This dissertation is concerned with the problem of es- 
timating the parameters of a tolerance distribution when 
the dosage is subject to errors of administration, and ob- 
servation is limited to the quantal or all or none response. 
That is, the observation on an individual test object is 
limited to a single determination of whether or not it has 
responded to a single administered dose. Specifically, 
the case where the errors in dose follow the Poisson law 
with known mean equal to the nominal dose given is con- 
sidered. 

To put the problem in parametric form it is postulated 
that a log normal cumulative distribution function exists 
which coincides with the necessarily discrete tolerance 
at each possible integral value for the actual dose. The 
method of maximum likelihood is applied to obtain the es- 
timating equations for the two parameters of the log 
normal distribution and these are solved by a series of 
iterative calculations. Hypothetical data are employed to 
illustrate the procedure. 

In principle, the computational procedure developed 
would require consideration of an infinite number of pos- 
sible actual doses for each nominal dose employed. Two 





devices for dealing with this problem are suggested. At 
low nominal doses the range of actual doses to be consid- 
ered need not be all possible doses; it need only be large 
enough to account for virtually all of the possible doses. 
In addition, at high nominal doses the actual doses should 
be bracketed in intervals of limited logarithmic width. 
Use of these devices leads to a coincidence of the error 
and non-error estimating procedures when the nominal 
doses become sufficiently high. 

Determination of the reliability of estimates obtained 
by the procedure described are not specifically consid- 
ered. Instead, the general problem of determining the re- 
liability of estimates of single parameters or parametric 
functions in multiparameter situations is reviewed and an 
approach to this problem is outlined. This approach is 
illustrated with an application to the non-error quantal 
response problem, the parameter of interest being the 
median tolerance. Separate results are obtained employ- 
ing the likelihood ratio and chi square as criteria of con- 
sistency. In addition a more conventional method based 
on Fieller’s Theorem on the ratio of normally correlated 
variables is illustrated although it is pointed out that the 
conditions for employing this method are grossly violated. 

For two hypothetical examples it is found that all three 
methods give substantially similar interval estimates for 
the median tolerance. It is noted as a general phenomenon 
that for any finite sample there can only be a finite de- 
gree of inconsistency of the data with any hypothetical 
population value for the median tolerance, no matter how 
far it may be from the estimated value. Further, in gen- 
eral, there will be a region of finite population values for 
the median tolerance relative to which the sample will be 
less consistent than it is relative to infinite values. It is 
pointed out that the method suggested can yield interval 
estimates even in situations where the method of maximum 
likelihood cannot yield a point estimate. 

Microfilm $2.50; Xerox $4.20. 76 pages. 


FACTORY EMPLOYMENT IN NEW JERSEY, 
1899-1956: GROWTH AND STRUCTURAL CHANGE, 


(L. C. Card No. Mic 60-2024) 


Thomas J. Reynolds, Ph.D. 
Columbia University, 1960 


This study analyzes in detail the factory employment 
data reported for New Jersey in the censuses of manu- 
factures since 1899. At the aggregate level historically 
consistent series, comparable with the published series 
for the United States, are developed for New Jersey and 
also for the New England, the Middle Atlantic and the 
East North Central geographic divisions. Summation of 
the data for these three divisions gives a series for the 
“older industrial region” which, together with the “rest 
of the United States,” provides a framework for compara- 
tive growth analysis. 

Throughout the century factory employment in the rest 
of the country has grown much more rapidly in percentage 
terms than in the older industrial region; but within the 
latter New Jersey has seen larger than average gains. In 
fact, secular growth tendencies in New Jersey have closely 
paralleled those in the nation as a whole - at an average 
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annual compound rate of approximately 1.5 percent. 
Factory employment “densities” (the number of factory 
workers per thousand population) still vary widely among 
the geographic divisions, but over time area densities have 
clearly tended to converge in a pattern which suggests the 
possible relevancy of Colin Clark’s industrial distribution 
thesis in explaining inter-area differentials in manufactur- 
ing growth. An effort is made to review Clark’s generali- 
zation about the changing role of “secondary” industries, 
both for the United States as a whole and for broad re- 
gions thereof, via the employment density ratios. : 

New Jersey’s exceptional factory employment and pop- 
ulation growth - by comparison with that which has oc- 
curred in other northéastern industrial states - is attrib- 
utable in important measure to a unique locational factor. 
The greatest part of the state’s growth has been concen- 
trated in eight counties which form a physical corridor 
between New York City and Philadelphia just across the 
state’s northern and southern boundaries. Within this 
“Industrial Corridor”, in fact, employment growth has been 
heavily concentrated in what is called the “Industrial Pe- 
riphery,” following Daniel Creamer’s analytical scheme 
first presented in the report of the Study of Population Re- 
distribution in the 1930’s. Manufacturing “diffusion” from 
New York City and Philadelphia, as well as from New 
Jersey’s own “Principal Cities,” has made the peripheral 
section of the Industrial Corridor one of the outstanding 
growth areas for manufacturing in the country. The sub- 
urban drift of population from these out-of-state metro- 
politan centers has also contributed to New Jersey’s ex- 
ceptional population growth, with commuters evidently 
playing an important role. 

The hundreds of individual manufacturing industries 
reported in each of the fifteen manufacturing censuses 
from 1899 to 1939 have been classified for New Jersey ac- 
cording to the two-digit major industry groups of the 
modern Standard Industrial Classification. Fabricant’s 
grouping of the national factory employment data from 
1899 to 1939 have been adjusted to accord with the SIC, 
and updated. Thus broad structural changes in manufac- 
turing in the state may be analyzed in some detail and 
compared with those in the national manufacturing sector. 
The structural revolution in New Jersey generally reflected 
national compositional changes, but also exhibited an in- 
teresting pattern of convergence. That is, in those two- 
digit groups in which New Jersey was an early “specialist,” 
its share of national factory employment tended to de- 
cline; and in those groups which were underweighted in the 
state, its share has tended to rise. Some account of these 
structural changes can be given in terms of specific de- 
velopments in three- and four-digit industries, but useful 
generalizations about area structural developments must 
await historical reproduction of two-digit employment 
series for other states. 

Microfilm $3.20; Xerox $11.25. 246 pages. 





A STATISTICAL ANALYSIS OF SOME OF 
THE ADMISSIBLE HYPOTHESES UNDERLYING 
THE DEMAND FOR FOOD PRODUCTS 


(L. C. Card No. Mic 60-1838) 


John Richard Tedford, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Geoffrey S. Shepard 


The main objective of this study was to test hypotheses 
about (1) liquid asset holdings, (2) long-run elasticities, 
and (3) variable preferences, in addition to price and in- 
come variables, as to their importance in explaining con- 
sumers’ consumption of the major dairy, meat, poultry, 
fish, and fat and oil food products. 

A complete shock model was constructed to represent 
observable economic phenomena in various sectors of the 
economy. For each food product, four forms of behavioral 
equations were specified in line with the alternative hy- 
potheses to represent consumers’ behavior in the market. 
Other structural equations were also postulated to repre- 
sent forces and interactions operating in other sectors of 
the economy and to close the system. 

By the use of time series data for 1920-41 and 1947-49 
and Basmann’s simultaneous equations estimation method, 
parameter estimates were obtained for the demand equa- 
tions. The resulting estimates and statistical tests in 
conjunction with the general criteria outlined in the text 
provided the basis for acceptance or rejection of the 
alternative hypotheses about consumer’s response. 

The statistical results indicate that the behavioral 
equations associated with the alternative hypotheses have 
rather diverse application as an explanation for the con- 
sumption of different food products. The empirical re- 
sults suggest that the traditional static demand theory pro- 
vides as good an explanation for the consumption of chicken 
and lard as the alternative theories. One or more of the 
alternative theories were acceptable as an explanation for 
the consumption of other goods considered in the study. 
For example, the results led to accepting the liquid asset 
holding hypothesis as affecting the aggregate consumption 
of butter, margarine, cheese, evaporated and condensed 
milk, fluid milk and cream, beef and eggs. The results 
also led to accepting either the long-run elasticity or vari- 
able preference hypothesis as affecting the consumption of 
butter, margarine, cheese, evaporated and condensed milk, 
fluid milk and cream, lamb and mutton, pork, eggs, and 
shortening. 

While the general criteria and statistical comparisons 
enable one to make a choice among the alternative hypoth- 
eses in the case of some goods, there are many cases 
where no definite conclusions can be drawn as to the 
uniquely correct hypothesis. The problem arises in part 
because there are no valid methods of statistical inference 
currently available which permit a choice when one is 
confronted with a multiple-choice hypothesis. The problem 
is further intensified by the fact that the same form of 
equation can be used to test more than one hypothesis. 

Microfilm $3.55; Xerox $12.40. 274 pages. 
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ECONOMICS, AGRICULTURAL 


ECONOMIC DEVELOPMENT AND 
GEOGRAPHICAL DISPARITIES IN FARM 
WAGE RATES IN MICHIGAN, 1940-1957. 


(L. C. Card No. Mic 60-1709) 


Kenneth Chien Ing Cheng, Ph.D. 
Michigan State University, 1959 


There have been studies on geographical disparities in 
farm wage rates but few have treated the process as the 
outcome of the dynamic process of economic development. 
This study is an attempt to examine the geographical dis- 
parities of farm wage rates in Michigan as they are re- 
lated to economic growth. 

The classical equilibrium model of perfect competition 
does not provide an adequate analytical framework when 
the problem is concerned with a dynamic process. For 
this reason, the retardation hypothesis was used as the 
general framework for the analysis. 

The settlement of Michigan began early in the 17th 
century but its development took place only after the open- 
ing of the Erie Canal and the discovery of iron and copper 
mines in the first half of the last century. The exhaustion 
of timber resources in the northeastern states and the 
great movement to the west expedited the development of 
lumbering industries in Michigan at almost the same 
time. Michigan thus developed not exclusively as an 
agricultural state but with agriculture and extractive in- 
dustries together. 

The relative decline and growth rates in different in- 
dustries played a unique role in differentiating the pace of 
economic progress in the different regions of Michigan. 
The Civil War, together with a large inflow of people from 
the eastern states and Europe, accelerated greatly the de- 
velopment of agriculture and industries in Michigan. But, 
the exhaustion of timber resources and the competition 
from new mining industries in the other states brought 
the decline of extractive industries in Michigan at the 
turn of the century. 

Under the pressure of the declining extractive indus- 
tries, the economic structure of Michigan underwent a 
severe change. In the southern part of the Lower Penin- 
sula manufacturing industries, especially automobile 
manufacturing, replaced the extractive industries as the 
major income generator in Michigan. Agriculture also 
underwent changes. 

The transition from extractive to manufacturing indus- 
tries in Michigan changed the pace of development in the 
different regions of Michigan. The rate of development 
in the nonfarm sector in Michigan during the study period 
from 1940 to 1957 showed a divergent pattern of develop- 
ment between different regions. The developed regions 
indicated a tendency to outgrow the underdeveloped re- 
gions as propounded by the retardation hypothesis. 

Agriculture is not an independent economic organiza- 
tion separate from the other sectors of economy. Both 
gross farm income and farm wage rates in different re- 
gions in Michigan revealed a similar diverging trend 
during the period studied. 

The geographical disparities in farm wage rates in the 
different regions of Michigan were associated with mar- 
ginal productivity of labor but the farm product price 
seemed not to be a cause of the disparities in farm wage 





rates between the different regions. The rate of natural 
growth of population also was found not to be the cause of i 
the disparities in farm wage rates between areas. 3 
The differentials in farm income and wages were 
found to be related to the development in nonfarm sector 
of the economy. The industrialization in the nonfarm 
sector tended to offer higher wage rates and more employ- 
ment opportunities to farm people, thus aggravating the 
disparities in wage rates between farm and nonfarm 
sectors. It was also found that there was a higher per- 
centage of farmers who worked off farms in the developed 
regions. The uneven rate of development in the nonfarm 
sector between the different regions widened the geograph- 
ical disparities in farm wage rates. 
Technological progress in farming reduced consider- 
ably the labor requirement in Michigan farms but the ef- 
fect on the geographical disparities in farm wage rates 
was not discernible due to the complexity of the effects of 
the technological development and the crudeness of the 
available measurements. 
Migration is a factor that should tend to equalize the 
geographical disparities in farm wage rates. It was found 
that there was a large outmigration from the less devel- 
oped regions and immigration to the developed regions. 
The rate of mobility was, however, not large enough to 
close the gap in geographical disparities in farm income 
and wage rates, suggesting the necessity for additional 
measures to improve resource mobility in Michigan. 
Microfilm $3.15; Xerox $11.05. 241 pages. 


INCOME AND RESOURCE CHANGES 
RESULTING FROM FARM 
CONSOLIDATION IN SOUTHWEST IOWA 


(L. C. Card No. Mic 60-1822) 


Randall Arnold Hoffmann, Jr., Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Earl O. Heady 


This study investigated changes in farm production, re- 
source use, and income associated with farm consolida- 
tions. Farm operators’ knowledge of government employ- 
ment services and the income levels that would induce 
farm operators to accept non-farm employment were also 
examined. All farm consolidations within a four-county 
area in southwest Iowa were included in the study. A farm 
consolidation occurred when a merged farm unit was ab- 
sorbed by one or more base farm units. Consolidations 
took place following the 1956 crop year and were in effect 
during the 1957 crop year. The data used in the study 
were obtained by personal interview and mail question- 
naire. 

From the analysis it appears that the total value of 
crop production wouid be increased following consolidation. 
Operators of base units expected to increase per acre 
crop yields and the percentage of land in rotation on the 
merged units. Although the majority of the base unit oper- 
ators planned increases in livestock production, it appears 
unlikely these increases would be sufficient to replace the 
livestock production of merged operators in the immediate 
period following consolidation. 
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Results of the study indicated that the total amounts of 
labor and custom work hired declined following consolida- 
tion. The total value of machine resources also declined 
after consolidation. Total fertilizer use was increased 
following consolidation of the merged and base units. 

Merged operators expected a larger average income 
from non-farm employment and new farms in comparison 
with the average income earned on merged units in 1956. 
Base unit operators anticipated an average income from 
the consolidated units in excess of the average income 
earned on the base units before consolidation. 

Farm operators indicated considerable resistance to 
proposed non-farm employment moves. Resistance to pro- 
posed moves was least for a move to an Iowa town of 5,000 
population. A proposed move to non-farm employment in 
cities more than 1,000 miles from the survey area encoun- 
tered the greatest resistance. Compensation for moving 
expenses was of little importance in influencing the income 
levels required by farm operators for shifting to non-farm 
employment. 

Results of the study further indicated that relatively 
few merged and base unit operators were familiar with the 
services provided by government employment offices. 
Merged operators who shifted to non-farm employment re- 
lied most frequently on friends and relatives for job assist- 
ance. Only a limited number of merged operators accepted 
non-farm jobs arranged through government employment 
offices. Microfilm $2.50; Xerox $7.80. 166 pages. 


ECONOMICS, COMMERCE — BUSINESS 

A CRITICAL ANALYSIS OF THE FACTORS 

AFFECTING THE DEVELOPMENT OF THE 
DEPARTMENTS OF BUSINESS AT 
NORTHERN ILLINOIS UNIVERSITY 


(L. C. Card No. Mic 60-1542) 


Don Woodrow Arnold, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Cleo P. Casady 


This study was made for the purpose of understanding 
and clarifying the factors that have affected the develop- 
ment of the business program in a university. An analysis 
and clarification of these factors for one institution may 
be of value when applied to similar schools. This study of 
factors, the pattern of their arrangement, and their se- 
quence and relationships add to knowledge that may be 
used for the improvement of collegiate education for busi- 
ness. 

An historical approach was used in this study. Although 
the historical facts are reviewed, the emphasis has been 
placed upon the historical reasons for the development of 
collegiate schools for business and their functions, and 
objectives. This historical study of schools of business in 
the United States was narrowed to a more intensive study 
of the state supported universities with business programs. 
Particular attention was given to the influential historical 
series of events which led to the development of business 
departments at Northern Illinois University. 









The criteria for self-study and institutional evaluation 
was reviewed. The North Central Association of Colleges 
and Secondary Schools and the American Association of 
Collegiate Schools of Business are the two professional 
groups used for this purpose. 

The statistical data in reports from these two associa- 
tions were used for standards against which some of the 
factors for the business departments were measured. 

The influences that are external and independent of the 
university itself were studied for factors that would influ- 
ence the development of a school of business in the geo- 
graphic area. Population, wealth, and income in northern 
Illinois were given particular attention. Local conditions 
in the city and county of DeKalb were analyzed during this 
phase of the study. 

An analysis of the internal factors of the university 
campus and the departments of business was made. Data 
were collected, classified, and analyzed on physical facil- 
ities, space utilization, and costs. 

An analysis was made of the students enrolled and the 
faculty employed. An evaluation was made of the organ- 
ization and quality of instruction. The organizational 
structure ofthe university andthe departments of business 
in relation to procedures and policy was reviewed. The 
curriculum development was shown. 

This study has revealed the nature of the social and 
economic forces that have affected the development of the 
departments of business. The timing, rate of growth, and 
direction of development are affected by a complex pattern 
of factors. The external factors are included in this pat- 
tern. 

The educational process organized through the curric- 
ulum structure, the faculty, and the student body provide 
the basis for the analysis of internal factors. The limits 
of the functions of the business departments as directed by 
the governing board, the goals and objectives defined by 
the faculty, and the administrative policy are general fac- 
tors which are related to both external and internal factors. 

The allocation of factors and the effectiveness with 
which they are used determine the development of social 
and economic institutions. This study did not attempt to 
evaluate but rather to analyze some of these factors. 
Microfilm $5.40; Xerox $19.15. 422 pages. 


A STUDY OF THE EFFECTIVENESS OF 
THE EXIT INTERVIEW IN DETERMINING 
THE CAUSES OF LABOR TURNOVER 


(L. C. Card No. Mic 60-1976) 


James Eugene Estes, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Edwin W. Mumma 


The major purpose of this study was to investigate the 
effectiveness of the exit interview in determining the ac- 
tual reasons which motivate employees to voluntarily 
terminate their employment with a company. 

Because it is necessary to understand a worker’s at- 
titude toward his employment in order to properly 
evaluate his reasons for resigning, this study combined 
research on employee attitudes and on reasons for 
termination of employment. 
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Three companies in Houston, Texas, participated in the 
study: a manufacturing company, a department store, and 
an insurance company. All employees who had voluntarily 
resigned during 1957 were sent questionnaires asking them 
primarily (1) to rank nineteen factors (working conditions, 
wages, supervision, et cetera) as they considered them to 
have been during their employment with that company; 

(2) to specify the factors which they had most liked and 

most disliked about their employment with that company; 
and (3) to give their reason for resigning. The question- 
naires were supplemented and attitudes were verified by 


personal interviews with fifteen per cent of the participants. 


The reasons for resigning that were given by the re- 
spondents in their voluntary cooperation in this study were 
compared with the reasons given in the respondent’s exit 
interview. The responses of the ex-employees were ana- 
lyzed by companies, and then a comparison was made of 
the attitudes of the employees of the three companies and 
of the effectiveness of the exit interview programs of these 
companies. The attitudes of the respondents from each of 
the three companies were analyzed by their ranking of the 
nineteen factors, and the ranking of these factors was veri- 
fied by the respondents’ comments regarding the things 
which they especially liked and disliked about the work 
situation in their respective companies. 

It was found that the workers liked the type of work 
they were doing better than their particular job of doing 
that work. The majority felt that they received help on the 
job when they needed it, but did not feel that the help given 
was up their standards of performance. The companies 
had done an effective job of indoctrinating the workers to 
the value of the company of the work that they did. 

The workers did not seem to hold the supervisors re- 


sponsible for the factors which they disliked about the com- 


pany, but rather they rated their supervisor highly. They 
felt that the company had treated them fairly, and they 
also felt that the amount of work required of them was 
fair. 

The employees’ overall opinion of the companies was 
favorable. The main factors which the employees did not 
like were the pay which they received and their opportunity 
to.receive promotion to another job with the company 
which would pay a better wage. 

The ex-employees of the manufacturing company and 
of the department store had remarkably similar attitudes 
toward their respective companies. The ex-employees of 
the insurance company had a much more favorable attitude 
toward that company than did those from either of the 
other two companies. 

All three of the companies use basically the same type 
of exit interview; but there was a substantial amount of 
difference between the results obtained in these interviews. 
On the basis of the findings of this study, the exit inter- 
view program of the insurance company was seventy-six 
per cent effective, but that of the retail store was only 
fifty-one per cent effective, and that of the manufacturing 
company was only twenty-two per cent effective. 

Microfilm $3.15; Xerox $11.05. 244 pages. 





THE RELATIONSHIPS BETWEEN THE 
MAJOR OIL COMPANIES AND 
SEATTLE GASOLINE RETAILERS 


(L. C. Card No. Mic 60-1864) 


Richard Homer Hadley, D.B.A. 
University of Washington, 1960 


Chairman: Charles Miller 


This study consists of a detailed examination of the re- 
lationships between the major oil companies and Seattle 
gasoline retailers. Particular attention has been given to 
determining the degree of freedom enjoyed by these re- 
tailers, and the extent to which that freedom is limited by 
restrictions and controls of their gasoline suppliers. 

For convenience the thesis is divided into three parts: 
Part A consists primarily of background material (market 
structure, product characteristics, and market character- 
istics); Part B, of a description of the actual relationships 
between the oil companies and dealers; and Part C, of the 
summary and conclusions. 

Most of the information presented herein was developed 
through questionnaires and interviews. Data were com- 
piled principally in 1957 and 1958, although some informa- 
tion refers to earlier periods. 

Included in the investigation is a study of the pricing 
practices of the several major oil companies in their sales 
to retailers, especially during so-called “price wars.” 
“Subsidy” and discount systems are discussed in detail. 

Microfilm $6.75; Xerox $24.10. 532 pages. 


TOWARD A GENERAL THEORY OF 
CONSUMER TRAVEL BEHAVIOR 


(L. C. Card No. Mic 60-1865) 


David Lynch Huff, D.B.A. 
University of Washington, 1960 


Chairman: Newel W. Comish 


Various theoretical approaches have been employed in 
attempting to understand the basic spatial interrelations 
which underlie the location of economic activities. Four 
of the most widely used approaches are described below: 

1. Historical. This approach is concerned with the 
development of theory related to the transformation of lo- 
cational structures. It attempts to explain the forces that 
are involved in the geographical growth of an economic 
system. 

2. Rent paying capacity. Analysts employing this ap- 
proach attempt to ascertain the effect that the rent paying 
capacities of various economic activities have in deter- 
mining their respective locations. 

3. Transportation. This approach analyzes the extent 
and shape of the boundaries of various economic activities 
by considering the cost of travel. The size of market re- 
gions and range of goods is determined by analyzing trans- 
portation costs through partial equilibrium analysis. 

4. Factor substitution. This approach is used for de- 
termining optimum locations by general equilibrium anal- 
ysis i.e., by various substitution relations between trans- 
port inputs, and between various types of outlays and revenues. 
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Another approach which has received very little atten- 
tion, is possible by starting with individual persons rather 
than with individual production processes. This approach 
would start by analyzing the spatial preferences of each 
person, both as a consuming unit and as an income earning 
unit. Individuals could then be aggregated to form mean- 
ingful social and economic groups in order to determine 
group space preferences in an effort to ascertain their ef- 
fect on the geographical association of employment oppor- 
tunities, and thus industrial location and trade. 

However, first it is necessary to determine what fac- 
tors affect individual space preferences. The present 
study attempts to accomplish this objective as well as find 
a method by which the most influential of these factors can 
be identified and measured. 

A number of significant factors which were felt impor- 
tant in conditioning consumer space preferences were ar- 
ranged in a graph theoretic model according to their se- 
quential order in the decision-making process. Once 
having specified the directional flow or interdependence of 
each of these elements it was possible to analyze each 
elements affect on other elements by substituting all of 
these binary relations to a matrix and raising it to various 
power levels. Each of these matrices was then added to- 
gether to determine the total amount of connectivity of 
each element in order to get some primitive notions con- 
cerning the relative degree of importance of each element. 

One of the major advantages of the model formulated 
in this study is that it provides a target for empirical in- 
vestigations. That is, it permits the formulation and test- 
ing of hypotheses which specify the distinctive features 
of these variables with respect to individual consumers of 
various types. The results of such future empirical evi- 
dence, of course, will also determine whether or not the 
elements of the model and their structural relations pro- 
vide accurate explanations of observed behavior. However, 
since the model is empirically oriented, it can be modified 
and improved whenever empirical evidence necessitates 
such changes. Microfilm $2.50; Xerox $8.00. 175 pages. 


THE INTER-PERIOD ALLOCATION OF 
THE CORPORATE INCOME TAX 


(L. C. Card No. Mic 60-1774) 


Thomas Franklin Keller, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to develop accounting pro- 
cedures for the measurement and recognition of the an- 
nual corporate income tax charge which are consistent 
with the existing framework of accounting knowledge. The 
basis of the problem is to be found in the divergence which 
exists between the measures of business and taxable in- 
come. The importance of the problem is its effect on the 
periodic determination of operating results and financial 
position. An unrealistic report of the periodic tax charge 
directly influences the periodic reports to the owners and 
other interested parties. 

The approach to this problem is largely one of logical 
deduction. The more common assumptions underlying ac- 
counting theory are reviewed to establish the framework 
for the proposal, and the objectives and concepts of the 












measures of business and taxable income are compared 

in order to consider the feasibility of eliminating the di- 
vergence which exists between them. This divergence is 
best understood in the light of the different objectives of 
the two measures. Selected regulations of the Internal 
Revenue Code of 1954 are considered as they implement 
the objectives of taxation and affect the periodic determina- 
tion of the tax charge. 

The various proposals which have been advanced for 
accounting for corporate income taxes are reviewed, and 
the special problems found in regulated industries are 
studied as they relate to the general problem under con- 
sideration. Selected published annual reports are analyzed 
for the treatment accorded income taxes in practice. The 
variety of procedures utilized and proposed underscores 
the need for a proposal which brings the procedure for ac- 
counting for income taxes into conformity with the ac- 
cepted principles of accounting. 

The large majority of accounting transactions can be 
placed in the logical pattern of cause and effect; the in- 
currence of the tax charge is no exception. Once the cause 
for the transaction has occurred its effect should be re- 
corded in the records. On the basis of this assumption 
and the framework of accounting theory a proposal is ad- 
vanced from which practical applications can be deduced. 

From this study it is concluded that the cause for the 
incurrence of the tax is the earning of income as deter- 
mined for business purposes. The tax charge and accom- 
panying liability should be accrued when income is earned. 
The measure of taxable income governs the timing of the 
flow of cash from the taxpayer to the government in ac- 
cordance with the objectives of taxation. Since the tax 
charge is levied for the purpose of supporting the activities 
of the government with no direct benefit accruing to the 
taxpayer, it is proposed that the charge is a determinant 
of the earnings of the owners in the period incurred. There 
is no problem of apportioning the charge into deferred and 
expired portions; the economic usefulness of the charge 
expires at the end of the accounting period for which it has 
been accrued. In subsequent periods the earning of income 
will give rise to the accrual of additional taxes; however, 
the accrual of past periods does not benefit subsequent or 
future periods. 

Microfilm $2.80; Xerox $9.70. 214 pages. 


JURISDICTION OF THE FEDERAL 
POWER COMMISSION OVER THE 
PRICE OF GAS IN THE FIELD 


(L. C. Card No. Mic 60-1564) 
John Calvin Miller, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor C. Woody Thompson 


Two closely related issues in the federal regulation of 
natural gas are concerned with the necessity for or desir- 
ability of regulating producers’ prices and the proper 
method to be used to accomplish that regulation. The ob- 
jective of this study was to resolve these issues, if pos- 
sible. By way of background, the reasons for and the 
goal of regulation were developed, as was ‘%he nature of 
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the natural gas industry. In addition, events leading to the 
passage of the Natural Gas Act were described. 

The evolvement of the Federal Power Conimission’s 
jurisdiction over the producers and/or gatherers of nat- 
ural gas was shown through a study of commission inter- 
pretations and pertinent court decisions. Though the ef- 
fect of the Phillips decision (1954) has been to give the 
commission jurisdiction over all producers and/or 
gatherers of natural gas whose product is destined for 
sale in interstate commerce for resale, it was noted that 
this does not answer the basic question mentioned above. 

The method used for pricing gas in the field was de- 
scribed in detail, from the commission’s initial use of the 
rate-base method to its attempted change to the fair-field 
price rule in 1954. The commission’s reaction to the 
Detroit case (1955)--seemingly requiring the use of the 
rate-base method at least as a point of departure--was 
described and the present status of field pricing developed. 

As a basis for resolving the basic issues, a study was 
made of the attitudes and reactions of persons in the in- 
dustry, the Federal Power Commission, states and state 
regulatory agencies, and other writings and studies made 
of these problems. 

Conclusions are: (1) the nature of the natural gas in- 
dustry is such that it is essential that federal control be 
retained over the prices of gas in the field; (2) the rate- 
base method as traditionally applied is not an appropriate 
means to accomplish such regulation; (3) the Federal 
Power Commission need not use the rate-base method, 
even as a point of departure, for fixing rates for gas in 
the field; (4) the fair-field price rule or modifications 
thereof are not appropriate means to accomplish this reg- 
ulation. Reasons for these conclusions were developed 
fully. 

Recommendations include: (1) prices for gas in the 
field should be fixed on a field or area basis, using some 
type of financial (cost) data; (2) though several regulatory 
methods were suggested, the commission should pick the 
method it will use; (3) producers should be allowed a 
higher price if such can be justified under criteria set by 
the commission; (4) such field or area prices probably 
should be recomputed annually; (5) all types of escalation 
clauses should be outlawed in new producer contracts; 

(6) new producer contracts should provide for periodic 
price re-openings; (7) Congress should be asked for help 
only if the courts throw out the method devised by the com- 
mission. Microfilm $3.85; Xerox $13.50. 297 pages. 


ANALYSIS OF THE EFFECT OF AGE 
UPON FAMILY EXPENDITURES 


(L. C. Card No. Mic 60-1679) 


John Alfred Reinecke, Ph.D. 
University of Illinois, 1960 


This investigation analyzes the effect of age upon the 
expenditures of families headed by persons fifty-five years 
of age and over. It employsthe expenditure data compiled 
by the United States Bureau of Labor Statistics in the 1950 
Study of Consumer Expenditures, Savings and Income. 
This urban sample includes the annual expenditure data of 
more than one thousand families in each of two age groups: 








families headed by persons fifty-five to sixty-four years 
of age and families headed by persons sixty-five years of 
age and older. 

The data are subjected to several statistical tests in 
order to discover: first, whether the mean expenditures 
of families in these two age groups differ significantly; 
and second, whether the difference in age of the two groups 
or differences in respect to five other family character- 
istics appear to contribute to the differences between mean 
expenditures. An analysis is first made of the compara- 
tive distributions of families in each of the two age groups 
by income level, by family type, by home ownership 
status, by geographic location and by current rate of sav- 
ings. Next, the sample families are separated into sub- 
classes according to the six characteristics. The mean 
of total expenditures and expenditures in each of nine 
categories is computed for each of seventy-two sub- 
classes. These means, in turn, are compared to each 
other in various ways and tests of significance at the .05 
level are applied to their differences. The aggregate re- 
sult of these numerous comparisons is an estimate of the 
variation in expenditure attributable to each of the char- 
acteristics independently. This method of analysis is 
supplemented by analyses of variance and, for some char- 
acteristics, by multiple regressions. 

The results of analyses by these methods support the 
following conclusions: 


1 - that the younger group of families spend signifi- 
cantly more than the older group in total and for food, 
clothing, housing, household operation, furniture and 
furnishings, medical care, transportation and recrea- 
tion; 

2 - that there is no significant difference between the 
mean expenditures of the two age groups for util- 
ities; 

3 - that age itself generally tends to bring about reduc- 
tions in family expenditures for food, clothing, furni- 
ture, transportation and recreation and in the total of 
expenditures; 


4 - that the apparent negative effect of age upon most 
expenditures is more pronounced upon married couples 
than it is upon individuals; 


5 - that age itself generally tends to bring about in- 
creases in expenditures for utilities and medical care; 


6 - that the positive effect of age upon expenditures for 
medical care and utilities is much greater in the case 
of individuals than in the case of married couples; 


7 - that the net effect of increasing age upon expendi- 
tures for housing and household operation is virtually 
nil despite pronounced divergent effects upon certain 
sub-groups; 





8 - that the higher average income and greater average 
family size of younger families explain far more of the 
net difference between their mean expenditures and 

those of the aged than does the difference in age itself; 


9 - that the greater incidence of home ownership 
among older families tends to reduce the relative level 
of their housing expenditures and to increase the rela- 
tive levels of their expenditures for household opera- 
tion, furniture and utilities. 
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Census data and other evidence is offered in support of 
the proposition that the aged will constitute an important 
market by the year 1975. The dissertation closes with 
several suggestions for businessmen regarding the use of 
such population and income forecasts in conjunction with 
the dissertation findings for a more refined evaluation of 
the future market potential of the aged. 

Microfilm $2.95; Xerox $10.35. 228 pages. 


A STUDY OF THE INFLUENCE OF THE 
SECURITIES AND EXCHANGE COMMISSION ON 
THE DEVELOPMENT OF ACCOUNTING 


(L. C. Card No. Mic 60-1685) 


Charlton George Schoeffler, Ph.D. 
University of Illinois, 1960 


The purpose of this study is to investigate the Securi- 
ties and Exchange Commission’s influence under the Se- 
cv ities Act of 1933 and the Securities Exchange Act of 
1934 on the development of accounting standards for com- 
mercial and industrial corporations. These Acts require 
not only full disclosure but, moreover, grant the Commis- 
sion direct authority over accounting. The SEC can: 


(1) Define accounting terms. 
(2) Prescribe methods to be followed in 
(a) preparation of accounts 


(b) appraisal or valuation of assets and liabil- 
ities 


(c) determination of depreciation and depletion 


(d) differentiation of recurring and non-recurring 
income. 


(3) Prescribe the 


(a) form or forms in which information shall be 
set forth 


(b) items or details to be shown in financial 
statements. 


Despite this great authority the Commission has not 
attempted to wrest guardianship of accounting from the ac- 
counting profession, but rather has sought to act like a 
“power behind the throne.” The Securities and Exchange 
Commission considers itself the independent reviewer of 
the independent reviewers. Its historic Accounting Series 
Release No. 4 made it “the last word” on accounting prin- 
ciples underlying the financial statements filed with it. 

The SEC has been influential in: 


(1) Extending the concept of usefulness of accounting 
as the tool of management to include accounting as 
the tool of investors and the general public. 


(2) Obtaining fair as well as full disclosure in financial 
statements. 


(3) Obtaining correction of accounting where full dis- 
closure indicated improper accounting. 


(4) Assisting accountants in developing and enforcing 
“sound” accounting standards. 








(5) Obtaining greater consistency and uniformity as 
aids to comparability and usefulness. 


The Commission has taken vigorous action in the im- 
portant accounting areas of full disclosure, fair disclosure, 
sound accounting principles, and the objectivity and im- 
partiality with which management’s accounting decisions 
are reviewed by independent public accountants. While at 
the time of the passage of the Securities Act and the Se- 
curities Exchange Act accounting had been making prog- 
ress, the passage of these Acts and the establishment of 
the SEC are testimony to the fact that this progress had 
not been adequate enough to meet the needs of the times. 

Investors were often unable to obtain full and fair fi- 
nancial statements. Balance sheets were brief, unclass- 
ified, incomplete. Income statements were unavailable to 
“outsiders,” or, if available, were even more brief and 
incomplete than balance sheets, consisting of but two or 
three figures and usually omitting sales and cost of sales. 

In view of this situation the Acts provided for and the 
Commission called for full disclosure of all material fi- 
nancial and operating information. Full disclosure was 
but a first step in raising the level of accounting standards. 
Not only did this policy result in more adequate financial 
and operating information for investors, but, furthermore, 
it threw the spotlight of publicity on questionable account- 
ing “principles.” The SEC found that full disclosure was 
not synonymous with fair disclosure. In view of this fact, 
it was curious about the principles underlying such state- 
ments. The Commission found a lack of and need for 
“sound” and “generally” accepted principles; as a conse- 
quence the profession accelerated its search for such 
principles. 

The SEC had had not only a direct influence on account- 
ing standards themselves, but, also on those who deter- 
mine such standards--the accountants. The Commission 
supplied cooperatively the important need of authoritative 
support until the relatively new profession could develop 
the necessary “esprit de corps” for greater self-criticism, 
self-regulation, and the “tightening up” of its code of 
ethics. The SEC will continue as a partner of the profes- 
sion in the maintenance of accounting standards at a high 
level. Microfilm $4.80; Xerox $16.90. 374 pages. 


A HISTORY OF AUDITING IN THE 
UNITED STATES, 1914 TO 1957. 


(L. C. Card No. Mic 60-2002) 


Allan Trezevant Steele, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr, Charles T. Zlatkovich 


The purpose of this project has been to bring together 
in one place the main developments of the history of the 
auditing phase of the public accounting profession in this 
country. Audit activity is only one phase of the public ac- 
countant’s professional activity, but has long been its 
backbone. The more important elements of the history of 
auditing have been the development of auditing standards, 
the evolution of auditing procedures, the changes in the 
auditor’s report, the growth of internal control, the use of 
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sampling techniques in auditing, the effect of machine ac- 
counting improvements on auditing, meeting the problem 
of year end peak loads, and the development of the au- 
ditor’s working papers. 

The antecedents of the American auditing profession 
are to be found in the early English public accounting 
firms which established branch offices here. English au- 
diting methods as prescribed by law consisted of complete 
detailed examinations. These detailed methods soon be- 
came impractical in this country due to the growth in size 
and complexity of American business firms and the fact 
that audits were not legally mandatory in this country. 
American accountants had to find other ways of perform- 
ing their examinations in order to reduce the cost of their 
work and thus make their services more attractive to 
their clients. These early clients devised internal control 
measures for their own use in managing their businesses 
and these controls made it possible for the auditor to 
adopt test-checking or sampling methods in lieu of the 
former detailed checking. By the use of these testing pro- 
cedures, our early public accountants were able to reduce 
audit work to a feasible level. 

Auditing standards, the principles which govern the 
public accountant’s activities, evolved slowly over the 
years from early efforts to attain some uniformity in ac- 
counting to the current statement of generally accepted au- 
diting standards finally devised by the American Institute 
of Certified Public Accountants. The final formalizing of 
such a statement of standards was forced on the profession 
by the action of the Securities and Exchange Commission 
in requiring that accountants practicing before this Com- 
mission must state in their reports that their examina- 
tions have been performed in accordance with generally 
accepted auditing standards. Faced with this requirement, 
the Institute acted for the profession in drafting the state- 
ment of standards which currently sets the minimum 
quality and quantity of work which the accountant must do 
for his examination to be acceptable. 

Auditing procedures, the methods used to carry out an 
examination, have been developed through the years ina 
practical way as public accountants have adapted their 
procedures to meet the ever-changing requirements of 
their clients. As the recording methods used have been 
improved through the use of machines and other new 
methods, the auditor has revised his procedures to meet 
the new situations, and thus has kept his work abreast of 
the demands of the client’s activities. 

The accounting profession appears to have done a good 
job of keeping its procedures up to date and of policing its 
own affairs so that little intervention has been necessary 
on the part of the Securities and Exchange Commission. 
This Commission, which has the necessary authority to 
regulate the activities of accountants practicing before it, 
has largely exerted a beneficial influence on the growth of 
the profession. In the future, it appears that the auditing 
phase of the public accountant’s work may decline some- 
what in relative importance as more activity in the areas 
of management advisory services and other similar serv- 
ices is undertaken. There still will be a need for com- 
petent auditing service, and there is every reason to be- 
lieve that the members of the profession will continue to 
furnish this service in a practical and efficient way. 

Microfilm $3.20; Xerox $11.05. 245 pages. 
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A STUDY OF RELATIVE COMMON EQUITY 
VALUE IN FIFTY MERGERS OF LISTED 
INDUSTRIAL CORPORATIONS, 1950-1957. 


(L. C. Card No. Mic 60-1898) 


Lynn E. Dellenbarger, Jr., Ph.D. 
The University of Florida, 1960 


A fundamental problem in corporate mergers is the 
relative valuation of the common equities of the merging 
companies. The purpose of this study was to discover 
those value bases which were influential determinants of 
the relative value relationships of the common equities in 
fifty mergers and, in so far as possible, to determine the 
relative importance of these value bases. Emphasis was 
placed on the general importance of the value bases for 
the merger group as a whole. 

The analysis was based on the fifty mergers of indus- 
trial corporations which occurred during the eight years 
1950-1957 in which the common stock of each constituent 
was listed on the New York Stock Exchange prior to the 
merger and in which the common stockholders of the con- 
stituent companies received only common stock of the 
merged enterprise in the exchange of shares. 

Examination of the relevant literature of finance sug- 
gested that earnings, common stock market prices, common 
equity book values, and cash dividends would probably be 
the most influential value bases in the determination of 
merger terms. Relationships between the merging con- 
stituents with respect to these fundamental value bases 
were expressed in the form of relative value ratios. Sim- 
ilarly, the actual relative value relationships implied by 
the merger terms were expressed in the form of exchange 
ratios. 

Simple and multiple correlations between the relative 
value ratios and the exchange ratios were used to deter- 
mine the general influence of the fundamental value bases. 
Because the relative value ratios used in the correlations 
would not have fully revealed the possible influence of 
earnings trend, earnings stability, leverage, cash asset 
positions, and over-all financial strength, these five fac- 
tors were examined separately. 

The more important findings revealed in the analysis 
were: | 


1. The combined influence of the fundamental value 
bases offered a very nearly complete explanation 
for the exchange ratios in forty-five of the fifty 
mergers, which was the largest number covered in 
the multiple correlations. The coefficient of mul- 
tiple correlation for these mergers was .98. This 
result is of particular importance for future anal- 
ysis because it indicates that objective measurable 
factors were the dominant determinants and that 
personal considerations and bargaining strengths 
and skills played only a minor role. 


2. The dominant value base throughout the analysis 
was the common stock market price and this factor 
appears to have been largely responsible for the ! 
high coefficient of multiple correlation. The coef- 
ficient of correlation obtained in the simple corre- 
lation of the market price ratio and the exchange 
ratio in the fifty mergers was .95 and in the 
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forty-five mergers .95. It may seem that these co- 
efficients are not much lower than the coefficient of 
multiple correlation. 


3. There was a pronounced tendency for the smaller 
constituent in each merger to receive more favor- 
able treatment in the merger terms than was indi- 
cated by the market price relationships alone. 


4. Cash dividends and earnings in the year just prior 
to the merger appear to have exerted little inde- 
pendent influence aside from their effect on market 
prices. Average earnings appear to have exerted 
some independent influence, although not to the ex- 
tent that market price did. However, there was a 
tendency for average earnings relationships to re- 
ceive unusual emphasis in mergers in which both 
constituents possessed stable earnings records. 


5. There was some indication that book values received 
particular attention in mergers where a substantial 
block of one constituent’s stock was held in rela- 
tively few hands. 


6. Earnings trend appears to have been an important 
factor in mergers in which a pronounced earnings 
trend existed. 

Microfilm $3.35; Xerox $11.70. 260 pages. 


THE UNITED STATES TREASURY 
DEPARTMENT’S VIEWS ON LEGISLATION 
AFFECTING INCOME TAX 
ADMINISTRATION SINCE 1932 


(L. C. Card No. Mic 60-648) 


Hamed Abdellatif El-Sayeh, Ph.D. 
University of Kentucky, 1950 


This study is an attempt to present and interpret the 
Treasury Department’s views on legislation affecting in- 
come tax administration since 1932. 

Legislation influences the administration of the laws in 
two areas: (a) administrative feasibility, which is de- 
pendent on vulnerability and simplicity of the law, and 
(b) appropriations (not dealt with in detail here). Vulner- 
ability is present whenever the tax can be avoided through 
“loopholes.” Since avoidance renders the law either wholly 
or partly ineffective, administrators consider it their 
duty to thwart tax avoidance. Simplicity has many mean- 
ings. For most taxpayers, simplicity means a tax return 
form which is easy to fill out. Others regard it as a syn- 
onym of certainty. Simplicity also embraces prescribing 
procedures and granting discretion to facilitate adminis- 
tration. 


THE PREWAR YEARS 


Administrative feasibility. 





Avoidance. The Treasury attributed the attitudes mo- 
tivating tax avoidance to three factors. First, there had 
been developed a group of tax reports who showed tax- 
payers methods by which they might minimize their tax 
liabilities. Second, there was the feeling of legitimacy to- 





ward avoidance. Finally, the vagueness of the distinction 
between evasion and avoidance made it possible for any 
complicated scheme of tax evasion to qualify as tax avoid- 
ance. 

Simplicity. Because of the necessity of meeting com- 
plex business conditions, tax laws could not be simple; 
however, they could be made less complex. 

Refunds. The Treasury deemed sufficient funds to 
make refunds promptly necessary to reduce administrative 
and interest cost and to avoid criticism. 


THE WAR PERIOD 


Administrative feasibility. 





Avoidance. During World War II avoidance would have 
resulted not only in loss of revenue but also in failure to 
fulfill two, equally important, purposes-prevention of prof- 
iteering and control of inflation. 

Simplicity. Before World War II the Treasury believed 
that the income tax was difficult to impose on all citizens 
having taxpaying abilities because it was unpopular and in- 
volved trouble to the taxpayer and administrative difficul- 
ties to the government. 

This Treasury view was altered at the beginning of 
World War Il. Because of revenue needs and in order to 
curb inflation, the Treasury Department recommended 
consecutive lowering of personal exemptions. This, 
coupled with the increase in national income and employ- 
ment, converted the individual income tax into a mass tax. 
Consequently, simplicity became urgent. 


POSTWAR PERIOD 


Administrative feasibility. 





Avoidance. Congress effected tax reductions by the 
Revenue Act of 1948, and the Treasury’s attention was di- 
rected to plugging loopholes as a partial offset to loss of 
revenue and because taxpayer’s confidence would be 
strengthened by closing loopholes which bestowed unjusti- 
fied benefits. 

Simplicity. In addition to its objection on the ground of 
revenue reduction, the Treasury objected to the Revenue 
Act of 1948 for simplicity purposes. 


CONCLUSIONS 


Administrative Feasibility. 





Avoidance. Legislation rather than litigation is the 
method to close loopholes because the latter is too slow 
for effective tax administration and results in loss of rev- 
enue. However, the Treasury informs Congress of the 
development of loopholes and makes recommendations for 
plugging them. 

Simplicity. While certainty and equity are more im- 
portant to business than simplicity, simplification for the 
masses should be affected even at some sacrifice of equity. 

Least publicity where income tax return information is 
concerned increases taxpayer’s confidence and facilitates 
administration. However, state authorities should get 
such information when necessary for federal-state admin- 
istrative coordination. 


Appropriations. 








Personnel. To safeguard the voluntary system of tax 
assessment, the Treasury should be granted appropriations 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





4560 ECONOMICS 





sufficient to employ an adequate staff to perform properly 
the two major functions of income tax administration-- 
servicing the taxpayers and enforcement. 

Refunds. Funds should be available for prompt pay- 
ment of refunds because delay results in interest costs 
and in taxpayer criticism. 

Other Expenses. Other expenses vary according to the 
needs of taxpayers; a ceiling on amounts so appropriated 
is inadvisable. 

Microfilm $4.35; Xerox $15.30. 338 pages. 





A COMPARATIVE STUDY OF GASOLINE 
TAXATION IN THE UNITED STATES 


(L. C. Card No. Mic 60-649) 


Abdel Monem Abdel Hamid Fawzy, Ph.D. 
University of Kentucky, 1953 


The gasoline tax, first introduced in the Oregon law of 
1919, is now in universal use among the states. Local 
gasoline taxes are imposed in seven states. The federal 
government entered the field of gasoline taxation in 1932. 
This study analyzes the major fiscal, economic, and ad- 
ministrative issues in this area of taxation, with special 
reference to state gasoline taxes. 

The fact that the taxation of motor fuel is now the 
second largest single source of tax revenue for the states 
and that the state motor-fuel tax provides approximately 
two-thirds of total state highway-user tax revenues are 
eloquent testimonials as to the fiscal significance of the 
gasoline tax, both to the state revenue systems and to the 
financing of modern highways. 

Price advances in the majority of cases of rate in- 
creases, 1931-1950, were greater (or decreases, less) 
than the average price changes in states without rate vari- 
ations added to the tax rate increases and the rate of 
growth in gasoline consumption in the majority of states 
with rate increases lagged behind that in the control 
states. Nevertheless, rate increases did not raise the 
price to the consumer to the point that gasoline consump- 
tion for highway use was seriously affected. This is es- 
pecially true in the period of relative economic stability 
that preceded World War II and the post-war period, 
mainly because the relative increase in total cost of gas- 
oline to the consumer was not as great as the increase in 
his general cost of living or the total cost of operating an 
automobile and was far less than the increase in income 
per capita during the period. 

Because with greater vehicle sizes the gasoline tax 
payment increases less rapidly than the increase in de- 
structiveness of the vehicle on the road, it seems neces- 
sary that any change in the rate of gasoline taxation be ac- 
companied with adjustments in other highway-user tax 
rates, so that the aggregate tax load will be fairly dis- 
tributed among different classes of vehicles. 

Two of the most serious administrative problems at 
the state level arise in connection with interstate ship- 
ments of gasoline, and the question of refunds and exemp- 
tions from the tax of fuels used for nonhighway purposes. 
Tax evasion through smuggling and the abuse of the re- 
fund or exemption privilege are more common in those 
states where the tax rate is relatively high in relation to 





surrounding states, and where gasoline tax laws are weak 

or enforcement is negligible. Indications are that, with 

recent improvements in the tax administration machinery . 
and the cooperation of the petroleum industry, much of the x 
evasion in the gasoline tax field can be combatted. 

The growing use of diesel engines in motor vehicles, 
which are generally considered more efficient than gaso- 
line motors, raises a problem as to the amount and form 
of the differential in tax treatment which would equalize 
the tax burden upon diesel-powered vehicles and gasoline- 
powered vehicles. 

Since the federal government entered the field of gas- 
oline taxation in 1932, arguments for repeal of the levy 
have been raised from time to time. Although the federal 
tax is a general revenue source and is not directly re- 
lated to federal highway aid, it is evident that federal with- 
drawal from this field might affect congressional attitude 
toward the aid programs. 

Because of the difficulties involved in administering 
local gasoline taxes and the possible adverse economic 
effects of such imposts and of the need of local units for 
revenue from gasoline taxation, the author believes that a 
scheme of distribution to the localities of part of the state- 
collected revenue from that source seems to offer a pref- 
erable solution to the problem. 

Microfilm $3.10; Xerox $10.80. 237 pages. 
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THE ROLE OF LOTTERIES 
IN PUBLIC FINANCE 


(L. C. Card No. Mic 60-1596) 


Robert K. Kinsey, Ph.D. 
Columbia University, 1959 


Although at the present time lotteries as a source of 
revenue are operated by governments or by quasi-public 
organizations in many countries of the world, the govern- 
ments of the English-speaking countries, with the excep- 
tions of Australia, Eire, and New Zealand, no longer 
utilize them nor permit private enterprise to operate 
gambling games designated as lotteries. In these English- 
speaking countries, however, the governments have per- 
mitted the private operation of some games of chance 
which are essentially lotteries, notably bingo and football 
(soccer) pools, by either legalizing them or by declaring 
that there is a sufficient degree of skill in the determina- 
tion of the winners which warrants not classifying such 
games as lotteries. Economists in these countries have 
generally accepted as proven the argument against lot- 
teries and have turned their attention elsewhere. Their 
lack of interest is indicated by the fact that current text- 
books in the field of public finance commonly devote no 
more than one short paragraph to lotteries. 

This lack of interest in lotteries by economists may be 
justified, but a more careful exploration of the subject is 
needed. Recent developments, of which the adoption of a 
lottery bond plan in England, the rapid spread of football 
pools in various European countries, including England, 
and the legalization of bingo in some states of this country 
are examples, lead one to believe that prohibition of lot- 
teries has not succeeded in channeling, to any significant 
extent, the gambling public’s expenditures into other uses. 
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The purpose of this dissertation, therefore, is to examine 
the role of lotteries in public finance to determine whether 
they are inherently undesirable, or have been so judged 
mainly because of certain features which perhaps can be 
eliminated. 

The criticisms of lotteries are mainly of two kinds. 
Lotteries are criticized from the standpoint of their social 
and economic effects on the consumer relative to other 
items of consumption, that is, lotteries are said to be a 
peculiar item of consumption in this respect. Lotteries 
are also criticized from the public finance standpoint; they 
are said to be an inferior means of raising revenue relative 
to other, more common, tax sources of revenue. 

An examination of the possible adverse economic and 
social effects of gambling on those consumer units who in- 
dulge appears to indicate that the danger of over-indulgence 
is limited to only a fraction of the total participants in 
gambling. Moreover, this danger is probably lessened 
significantly in the case of a lottery because the factors 
tending to cause over-indulgence in gambling are not 
present to a degree likely to cause harm. 

An examination of lotteries from the standpoint of their 
use as a source of revenue appears to substantiate the con- 
tention of opponents of lotteries that they are regressive 
and can furnish only a relatively minor source of revenue. 
The reasons for the continued use of lotteries in many 
countries of the Western World may be attributed, partially, 
to the status of the revenue systems in these countries, 
and, more important, to the apparent fact that the appeal 
of lotteries to the betting public is due primarily to the 
element of hope they give to the partaker. 

If one recognizes that the purchaser of a lottery ticket 
is purchasing a commodity or service, the hope of a pecu- 
niary gain, then the costs of supplying this hope, that is, 
the operating costs of the lottery, should be excluded in 
determining the costs of collecting revenue in this form. 
The lottery, therefore, may not be an expensive means of 
obtaining revenue, and, on other grounds, appears to be no 
more objectionable than other excise taxes as a source of 
revenue. Microfilm $2.55; Xerox $8.80. 194 pages. 


THE ROLE OF THE GOVERNMENT 
DEVELOPMENT BANK IN 
PUERTO RICO’S ECONOMIC PROGRAM 


(L. C. Card No. Mic 60-1993) 


John Howard Mudie, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr, Wendell C. Gordon 


This dissertation is a critical evaluation of the ser- 
vices performed by the Government Development Bank for 
Puerto Rico, an autonomous public agency’ of the Common- 
wealth of Puerto Rico. It attempts to relate the two prin- 
cipal functions of this Bank -- private developmental lend- 
ing and the conduct of public borrowing operations -- to 
the Commonwealth’s over-all economic program. 

Introductory material deals with Puerto Rico’s eco- 
homic background, initiation of the industrial development 
program, creation of the Bank and a description of other 
related developmental agencies. Some attention is also 





given to Puerto Rico’s banking system and the political and 
economic relationship of the Commonwealth to the United 
States. 

Separate chapters are devoted to a detailed description 
of the Bank’s lending operations and fiscal agency (public 
borrowing) functions. A chapter dealing with the private 
lending program constitutes a comprehensive analysis of 
growth among firms that have borrowed from the Bank, 
appraising their economic contributions interms of employ- 
ment, payrolls and the effect on Commonwealth Net In- 
come. In connection with the Bank’s fiscal agency activi- 
ties, an analysis is made of growth in public investment, 
relating various projects to economic development in 
Puerto Rico. 

Another chapter discusses the possible future role of 
this institution based on projections of economic growth 
in Puerto Rico. Data concerning recent economic achieve- 
ments and some general economic analysis of particular 
points are also presented in this chapter. 

From a study of firms financed by the Bank, it was 
learned that during the first eleven years of its private 
lending operations, this institution had helped to mobilize 
about $100 million of private capital, equivalent to about 
20 per cent of total private investment in plant, machinery 
and equipment in Puerto Rico over the same period. 

As fiscal agent for the government of Puerto Rico, its 
municipalities and the public corporations, the Bank has 
channeled funds for investment purposes into a great 
variety of public projects which have helped to support a 
rapidiy growing industrial community. 

In addition to these two primary functions, the Develop- 
ment Bank also provides leadership and initiative in other 
aspects of Puerto Rico’s financial development. It offers 
technical advice to other departments of the government, 
serves as settling agency for the clearing of checks, pro- 
vides assistance with various problems in the field of 
housing, participates in the work of the Finance Council -- 
a financial advisory body to the Governor -- and performs 
other similar functions. 

It is concluded that the operation of this institution has 
contributed importantly towards the rapid economic prog- 
ress achieved by Puerto Rico in recent years. 

Microfilm $2.65; Xerox $9.25. 204 pages. 


FINANCIAL PROBLEMS AND THE AVAILABILITY 
AND ADEQUACY OF EXTERNAL FINANCIAL 
RESOURCES FOR SMALL FIRMS 


(L. C. Card No. Mic 60-2001) 


David Allen Snell, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr, Charles L. Prather 


This study is predominantly concerned with the finan- 
cial needs of small businesses andthe ways by which these 
firms obtain the financing necessary for continued opera- 
tion. The adequacy of financing available to small firms 
is evaluated and a determination is made whether any 
shortage of funds that may exist is one of a short-term or 
long-term nature. 
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Generally, the short-term financial needs of small 
firms are overwhelmingly satisfied by open-book trade 
credit, commercial banks, commercial finance companies, 
and commercial factors. Small firms have a more difficult 
time in fulfilling their long-term financial needs. The or- 
ganized capital markets best serve the large corporation 
that is well known and whose profit prospects can be es- 
timated. Although there is not an organized capital market 
to serve the long-term credit needs of small firms, these 
firms have nonetheless obtained nearly $50 billion in 
equity and debt funds in the period 1946-1958. This amount 
does not compare unfavorably with the $70 billion raised 
during the same period by large, non-regulated, corpora- 
tions. Efficient financial intermediation on the part of 
commercial banks, commercial finance companies, leasing 
firms, and commercial factors, has been instrumental in 
accommodating the longer term needs of small business 
firms--as well as short-term. Lending by the Small Busi- 
ness Administration is insignificant when compared with 
lending by private financial institutions. 

The difficulties that small firms often experience in 
procuring long-term funds cannot be traced to an inade- 
quacy of funds as such, but they can be traced to the pe- 
culiar attitudes that small businessmen have toward the 
operation of their firm. Most are undercapitalized in 
equity, but equity funds are the one type that are eschewed 
by small businessmen since the absolute control of their 
firm may be threatened. Unwilling to sell additional 
equity, continued borrowing on a debt basis becomes im- 
possible after certain debt/equity ratios are reached. In 
fact, the failure to date of Small Business Investment Com- 
panies to close this “equity gap” can be attributed to the 
reluctance of small business owners to Sell to them deben- 
tures convertible into equity stock. Until small business- 
men change their attitude about selling additional equity 
they will continue to have problems in obtaining long-term 
debt financing. 

In spite of the financing problems often faced by small 
businessmen, small business has grown proportionately 
with economic growth. Over time, small businesses have 
neither declined nor increased in importance relative to 
the total business population, contribution to national out- 
put, and share in total business receipts. There is no 
reason at the present to believe that this situation will 
materially change in the predictable future. 

Microfilm $2.75; Xerox $9.45. 209 pages. 


ECONOMICS, HISTORY 
TRENDS IN SOVIET OCCUPATIONAL 
WAGE DIFFERENTIALS 
(L. C. Card No. Mic 60-1611) 


Murray Yanowitch, Ph.D. 
Columbia University, 1960 


The course followed by skill differentials in the wages 
of Soviet workers since the first Five Year Plan may be 
briefly summed up as follows: (a) a policy of widening 
skill differentials was initiated in 1931; (b) this policy was 
pursued until 1946 except for a brief interruption in 1934- 











1935; (c) a narrowing of differentials in 1946 at first ap- 
peared to be of a temporary nature but the skill differen- 
tials in basic rates set at this time generally remained 

in effect for a decade; (d) recent (1956-1958) basic rate 
revisions have failed to restore skill differentials to the 
heights they reached prior to 1946 and together with wage 
policy statements presage a long run decline in such dif- 
ferentials. 

The policy of widening occupational wage differentials 
was initiated under conditions in which the bulk of new en- 
trants into the industrial labor force consisted of unskilled 
rural and female workers while the industrialization 
process necessitated rapid increases in the relative share 
of skilled occupations in total labor requirements. Thus 
the differential widening policy was largely an adaptation 
to conditions prevailing in the Soviet labor market during 
the industrialization drive accompanying the pre-war Five 
Year Plans. 

However, wage differentials during this period were 
subject to narrowing as well as widening forces. The 
former included a substantial price inflation, rapid upward 
occupational mobility, and equalitarian sentiments rooted 
in the socialist tradition. These narrowing forces explain 
the reiterated government attacks on equilitarian ideology 
and the failure of differentials to widen in some important 
sectors of the economy while officiai policy called for 
widening the skill gap. 

The recently initiated policy of narrowing skill differ- 
entials reflects a substantial increase in the degree of 
skill possessed by most new entrants into the labor force 
and a shrinkage in the surplus rural population readily 
available as a potential source of unskilled labor. 

Changing trends in Soviet skill differentials have largely 
reflected different stages of the industrialization process 
rather than particular economic institutions or ideological 
considerations. Thus, the behavior of Soviet skill differ- 
entials between the first Five Year Plan and 1946 appears 
to have been broadly similar to that observed in the United 
States in the two to three decades proceding World War I. 
In both cases the supply and demand for various grades of 
labor during these earlier stages of industrialization ac- 
count for similar trends in skill differentials. The narrow- 
ing of skill differentials in Soviet Russia in recent years 
parallels the movement of such differentials in the United 
States and several Western European countries since 
World War I. 

International comparisons also suggest that the actual 
magnitudes of Soviet differentials in the middle 1930’s 
were generally closer to those found in Eastern Europe 
than to those prevailing in the industrially mature European 
countries. This finding supports the broad association, 
suggested in earlier studies, between wide differentials on 
the one hand, and industrial backwardness on the other. 

The changing position of Soviet salaried personnel rel- 
ative to that of wage workers may be briefly summed up as 
follows: (a) between 1928 and 1934 there was a widening of 
differentials between the earnings of engineering-technical 
personnel and salaried employees, on the one hand, and of 
workers, on the other; (b) the second half of the 1930’s 
witnessed an improvement in the wage position of workers 
relative to that of both categories of salaried personnel; 
(c) this reversal of the 1928-1934 trend was temporarily 
halted during the war period insofar as engineering- 
technical personnel were concerned but resumed again 
with the levelling wage revision of September 1946; 
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(d) following a decade of comparative stability in the 
average earnings level the wage and salary revisions ini- 
tiated in 1956-1957 point to a further deterioration in the 
relative position of salaried personnel. 

The declining relative position of the engineering- 
technical category since the latter half of the 1930’s is 
largely explained by the contrasting changes which oc- 
curred in the occupational composition of this group and 
of the workers’ category. Among engineering-technical 
personnel the importance of comparatively low paid occu- 
pations (technicians) increased more rapidly than that of 
highly paid ones. Within the workers’ category, on the 
other hand, there has been an increase in the relative im- 
portance of the more skilled occupations. 

The deteriorating relative position of salaried em- 
ployees has accompanied a decline in the share of this 
group in total labor requirements. 

Microfilm $4.40; Xerox $15.55. 342 pages. 


ECONOMICS, THEORY 


THEORIES OF INVESTMENT DETERMINATION 
WITH REFERENCE TO THE INDIVIDUAL FIRM 


(L. C. Card No. Mic 60-1625) 


Nai-Ruenn Chen, Ph.D. 
University of Illinois, 1960 


The objective of the study is to explore primary factors 
determining investment in plant and equipment of the in- 
dividual firm. This objective is achieved by reviewing ex- 
isting theoretical and empirical studies, and then formula- 
ting a new theory on the basis of the ideas and findings 
surveyed. 


I. Summary of Existing Theories 





Existing theories of investment determination can be 
grouped into two categories: endogenous and exogenous. 

Endogenous theories include monetary theories and 
the acceleration principle and its related theories. Mone- 
tary theories which emphasize the relationships between 
investment and the supply of investible funds are: 

(1) The classical and Keynesian theories, which center 
on the relation between the rate of interest and the mar- 
ginal productivity, or the marginal efficiency, of capital; 
and 

(2) The modified versions of the Keynesian theory, 
which are concerned with the effects on investment of 
central bank operations on the money market and of dif- 
ferent types of financing. 

The acceleration principle and its related theories, 
which emphasize the relationships between investment and 
the demand for new capital, are: 

(1) The simple acceleration principle, which expresses 
investment as a function of the rate of change in output; 

(2) The modified acceleration hypotheses, which con- 
Sider various additional variables, such as replacement, 


expectations, excess capacity, and the asymmetry of the 
accelerator; 





(", The profit principle, which regards profit expecta- 
tion» as the main investment determinant; 

(4) The velocity principle, which relates investment to 
the rate of output and the level of capital stock; and 

(5) The capacity principle, which maintains that ca- 
pacity utilization is the basic investment determinant. 

Exogenous theories include psychological, technological, 
demographic, and institutional theories of investment, 
which deal with the effects on investment of expectations, 
innovations, population growth, and institutional factors. 


II. Summary of Empirical Findings 





Findings of existing empirical studies with respect to 
the explanatory variables in various investment theories 
can be summarized as follows. 

As far as endogenous factors are concerned, 

(1) The classical and Keynesian theories almost break 
down completely; 

(2) The simple acceleration principle does not explain 
investment well; 

(3) The modified acceleration hypotheses taking excess 
capacity into account seem to be applicable; 

(4) The profit principle is supported by all empirical 
tests; 

(5) The velocity principle may serve as an explanation 
in some cases; 

(6) The capacity principle is generally found of great 
importance; and 

(7) The amount of internal funds and liquidity are im- 
portant factors. 

As to exogenous factors, innovations stand out as having 
a great influence in the long run. Expectations and popula- 
tion growth seem also to be relevant factors. 


OI. A New Theoretical Formulation 





A theoretical formulation of investment determination 
of the individual firm is carried out by considering both 
forces influencing investment demand and the supply of 
investible funds. Investment demand is governed by the 
relation of capital stock to capacity (the technology effect), 
the relation of capacity to output (the capacity effect), and 
the increase in output (the growth effect). The supply of 
investible funds is governed by the relation of capital 
stock to accumulated net savings (the effect of relative in- 
debtedness or the liquidity effect), and the amount of net 
savings (the accumulation effect). 

Three hypotheses are thus advanced as follows: 

(1) Investment demand is an increasing function of the 
increase in output, and a decreasing function of lagged ex- 
cess capacity and of lagged capital-capacity ratio. 

(2) The supply of investible funds is an increasing 
function of net savings and the ratio of capital stock to 
accumulated net savings. 

(3) Net investment is an increasing function of the in- 
crease in output and of the capital-saving ratio, and a de- 
creasing function of lagged excess capacity and of lagged 
capital-capacity ratio. 

The first two of the above hypotheses are alternative 
explanations of investment determination. The third hy- 
pothesis is a joint hypothesis serving as a more general 
explanation. 

Statistical tests of these hypotheses were carried out 
for U. S. manufacturing and mining industries, 1920-55. 
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These hypotheses were supported by the tests. The third 
hypothesis appeared to be a better explanation. Capacity 
utilization seemed to have the dominant influence on in- 
vestment. Microfilm $3.30; Xerox $11.50. 254 pages. 


THE ROLE OF INTERNATIONAL TRADE 

IN THE ECONOMIC DEVELOPMENT OF 

SOUTHEAST ASIA: WITH PARTICULAR 
REFERENCE TO MALAYA AND INDONESIA. 


(L. C. Card No. Mic 60-1626) 


Yu-Min Chou, Ph.D. 
University of Illinois, 1960 


This thesis is a study of the relationship between inter- 
national trade and economic development in Malaya and 
Indonesia, and of the function of international trade in pro- 
moting their future economic growth. 

International trade is likely to remain an important 
means of developing the economies of both Malaya and In- 
donesia, since it supplies substantial proportions of their 
national incomes. Moreover, the capital goods and indus- 
trial raw materials necessary for their econoinic develop- 
ment have to be imported. This means that their ability 
to import will be determined by their capacity to export. 

However, the value of international trade to the eco- 
nomic development of the two countries has been weakened 
by their dependence on the export of a few major products 
to a few markets. Consequently their export proceeds 
have fluctuated with changes in the level of industrial ac- 
tivities in developed countries. This weakness was hin- 
dered the smooth process of economic growth made pos- 
sible when a steady revenue is available for investment. 
Malaya, in contrast.with Indonesia, does have one such 
source of revenue in the entrepot carried on in Singapore, 

Both Malaya and Indonesia face rapid rates of popula- 
tion growth which require that economic growth be equally 
rapid if existing patterns of development are to be main- 
tained. But a fast paced economic growth is not likely to 
be achieved unless it is accompanied by industrialization. 
In fact, only through industrialization can external econo- 
mies be achieved and the problem of disguised unemploy- 
ment solved. It may also serve as an effective means of 
slowing down population growth. 

Considering the highly inadequate industrial bases and 
the need to provide social overhead capital, such as util- 
ities, transportation and irrigation systems, and the like, 
Malaya and Indonesia will need an enormous capital for 
their rapid economic development. Their income from in- 
ternational trade appears inadequate to meet this capital 
requirement. Nor are their prospects for large-scale 
long-term capital inflow bright. It will therefore be nec- 
essary for Malaya and Indonesia to step up domestic sav- 
ings as much as possible through proper fiscal and mone- 
tary policies. 

On the other hand, even if the income these countries 
derive from international trade is inadequate to meet 
their need for capital, they must improve their export 
capacity so as to finance increasing amounts of necessary 
imports. To this end it is imperative that their exports 
be diversified and that their economies be developed with 
all possible speed--which can be done if large-scale for- 
eign capital inflow is readily available. 


In an open economy, the economic development of 
Malaya and Indonesia is likely to have an important effect 
on the future expansion of international trade--and hence 
on the future prosperity of developed and underdeveloped 
countries alike. 

Microfilm $3.05; Xerox $10.60. 235 pages. 
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THE ECONOMICS OF IRVING FISHER: 
THE THEORY OF VALUE AND 
THE CAPITALISTIC PROCESSES. 


(L. C. Card No. Mic 60-1789) 


Herbert Richard Runyon, Ph.D. 
University of Michigan, 1960 


This is at once a survey and a synthesis of the work of 
Irving Fisher in the field of economics. Fisher’s true 
stature in American economics has been somewhat ob- 
scured by his crusades for monetary reform and the 
stable dollar. As is often the fate of such campaigners in 
the public interest, he came to be regarded as something 
of a crank. This is unfortunate, for the range of his in- 
terests was both wide and deep. With the exceptions of 
labor and international trade, at one time or another, he 
touched upon all aspects of the science. 

This study grew out of an investigation into the rela- 
tionship between monetary theory and value theory. A re- 
view of the literature bearing on the subject revealed that 
Fisher had come much closer to reconciling these two 
branches of economic theory than had any other writer of 
his time. Further reading indicated that it might be pos- 
sible to construct a Fisherian system which would encom- 
pass his writings on value, capital theory and the rate of 
interest. 

The introductory chapter is meant to sketch in Irving 
Fisher’s background and life and to give some perspective 
to his work in economics. Although he was a stabilizer 
from first to last, there were periods in his life when one 
particular phase of economic problems or policy was em- 
phasized above the rest. 

The main body of this study is given over to an exposi- 
tion of the elements of the “real” Fisherian system and to 
the sequence in which they were presented. The theory 
of value--a Walrasian model of the price system--was 
developed in Fisher’s doctoral dissertation; Mathematical 
Investigations in the Theory of Value and Prices. The 








Investigations contained the first American statement of 








the indifference curve analysis, which Fisher had developed 
independently of Edgeworth. Following in chronological 
order were his works on capital and income theory and 
the rate of interest.. These elements form the pillars of a 
structure built about the concepts of stocks and flows. In- 
come was defined as consisting of a stream of services 
(i.e., satisfactions) flowing from physical instruments or 
assets which were designated as capital. Fisher took 
great pains to emphasize that the distinction between 
stocks and flows was one of the most fundamental facts of 
economic analysis. 

The theory of interest incorporated the earlier work 
on value and capital theory and added two refinements of 
its own. First, it provides the means for a redistribution 
of income through time in order to obtain the maximum 
total utility of the entire income stream (time preference). 
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Atthe same time, the rate of return over cost (later known 
as Keynes’ “marginal efficiency of capital”) serves as a 
proper guide for the individual in his efforts to regroup 
his assets so as to realize the maximum present value of 
the potential stream of income services flowing from these 
capital instruments. 

Although Irving Fisher’s formulation of the equation of 
exchange, MV = PT, is by far his best remembered con- 
tribution to the theory of money, the manner in which he 
used the marginal utility of money as a measure of the 
optimal allocation of income must be considered when con- 
structing a general theory of value. His work in the field 
of business cycle theory forms an interesting but minor 
chapter in Fisher’s contribution to economic thought. It 
is significant, however, for its description of an optimal 
level of debt for the individual. 

An attempt is made in the final chapter to build a gen- 
eral theory of value based upon the materials discussed in 
the first part of the study. The vehicle chosen to carry 
the analysis is the theory of interest as Fisher developed 









it. The heart of this system is a market for assets and 
debt, where individuals exchange claims to assets, and 
the income streams attaching to them, andwherethey lend 
or borrow (i.e., buy and sell debt) to modify the shape of 
their income stream through time. 

The asset and debt market accomplished two objectives: 
first, it enables individuals to redistribute their income 
streams in order to maximize the total utility of life in- 
come, and secondly, it changes the structure of the pro- 
duction processes as the uses of resources are directed 
to employments that yield final satisfactions earlier or 
later than the present pattern of resource use. The chief 
advantage to be gained from such a generaltheory of value 
is the inclusion of the time element. This allows for the 
determination of a market rate of interest and, through 
the discounting process, provides a means for deter- 
mining the value of assets from which flow a series of 
services rather than merely the individual services 
themselves. 

Microfilm $5.45; Xerox $19.15. 425 pages. 
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THE RELATIONSHIP OF SCHOOL SIZE AND 
ACCREDITATION TO CERTAIN FACTORS 
IN ALABAMA’S WHITE PUBLIC ACCREDITED 
SIX-YEAR SECONDARY SCHOOLS 


(L. C. Card No. Mic 60-1725) 


Harry Vollie Barnard, Ed.D. 
University of Alabama, 1959 


Three of the most frequently heard criticisms regard- 
ing American education concern the lack of academic 
training of teachers in the public schools, the decreasing 
percentage of schools which offer the various courses in 
mathematics and science, and the low percentage of stu- 
dents who take these courses when they are available. 

From data obtained as part of the University of Ala- 
bama College of Education’s “Study of the Secondary 
School Curriculum in Alabama Schools” the author deter- 
mined the academic training of teachers in the subjects 
they were teaching, the number and percentage of schools 
offering the various courses in mathematics and science, 
and the number and percentage of the 1958 graduating 
class that took each of the mathematics and science 
courses during one of their four years in high school. Data 
pertaining to these three factors were gathered and ana- 
lyzed in terms of the accreditation and size of the schools. 
The two different types of accreditation were by the 
Southern Association of Colleges and Secondary Schools 
and by the State Department of Education. The size dif- 
ferentials were schools with enrollments of from 1 to 100, 
from 101 to 300, from 301 to 500, from 501 to 750, from 
151 to 1250, and over 1250. 

Included in the study were data pertaining to the stu- 
dents and teachers in 290 of Alabama’s white public ac- 





credited six-year secondary schools. The median enroll- 
ment for all schools was 293; for the 64 Southern Associa- 
tion schools, 457; and for the 226 state accredited schools, 
262. 

The findings pertaining to both the academic training 
of teachers in their teaching field and the mathematics and 
science course offerings and enrollments were presented 
in tabular form. Presented were the summary totals for 
all schools, totals for schools with each type of accredita- 
tion, totals for each of the six size categories, and a break- 
down of the data in terms of both size and accreditation. 

The major findings of the study were: (1) Teachers in 
Southern Association schools, generally, had a higher 
level of academic training in their teaching fields than did 
those in the state accredited schools; (2) In almost one- 
fourth of the subjects investigated the percentage of 
teachers with a major or a minor in their teaching field 
increased as did the size of the schools in which they were 
teaching; (3) The academic training of teachers in their 
teaching field was related more to the factor, accreditation, 
than to the factor, size; (4) Teachers with a major or a 
minor in their teaching field taught a higher ratio of stu- 
dents than did those with less than a minor; (5) There 
was no general relationship between the size or accredita- 
tion of schools and the range of course offerings in the 
schools; (6) Science courses were, generally, offered in 
a higher percentage of Southern Association schools than 
in state accredited schools, but were taken by a higher 
percentage of students in the state accredited schools; 
(7) In three of the five science courses the percentage of 
students taking the courses increased as did the size of 
the schools they attended; (8) A higher percentage of stu- 
dents in small schools took courses in science than did 
students in larger schools; (9) Mathematics courses were, 
generally, offered in a higher percentage of Southern Asso- 
ciation schools than in state accredited schools and were 
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taken by a higher percentage of students in the Southern 
Association schools; (10) Schools with larger enrollments 
offered a wider range of mathematics courses than did 
smaller schools. 

Microfilm $5.65; Xerox $20.05. 441 pages. 


IDENTIFICATION AS A PROCESS IN THE 
CHOICE OF AN OCCUPATION: A STUDY 
OF THE SIGNIFICANT ADULTS OF 
CHEMISTS AND PERSONNEL WORKERS. 


(L. C. Card No. Mic 60-1708) 


Robert Louis Brizee, Ph.D. 
Michigan State University, 1959 


Major Professor: Buford Stefflre 


The purpose of this research was to determine whether 
or not scientists differ from social service workers in 
selected work values, and to determine whether or not the 
scientists have identified with adults who are perceived by 
them to hold certain work values which are different from 
the work values which are perceived by social service 
workers to be held by adults with whom they have identi- 
fied. 

Thirty-seven doctoral candidates in chemistry and 
thirty-five doctoral candidates in student personnel work 
at Michigan State University were the subjects. An inter- 
view schedule was employed with each subject. 

Each subject was asked to select one adult whom he 
respected, to whom he felt close, and who was nearest to 
being the type of total person he wished to be. Likewise, 
each was asked to rank eleven work values in terms of 
their importance to himself, and to rank the values as he 
perceived the adult he had chosen would rank them. 

Over one-half of the adults with whom the groups had 


identified were high school teachers or college professors. 


Over one-third of the adults were in the occupational 
field of the subjects, either chemistry or personnel work. 

It was hypothesized that the scientists would consider 
the following values of more importance than social ser- 
vice workers: an opportunity to continually discover and 
understand why certain happenings take place in the world, 
an opportunity to share one’s ideas and knowledge with 
other persons, and an opportunity to do something which 
will ultimately benefit mankind. 

The adults with whom scientists had identified were 
hypothesized to have been perceived by scientists as con- 
sidering the above three values of importance. 

The social service workers were hypothesized to con- 
sider the following three values of more importance than 
scientists: an opportunity to continually discover new 
things about oneself, an opportunity for close relationships 
with others, and an opportunity to directly help another 
person. 

The social service workers were hypothesized to per- 
ceive the adults with whom they have identified as also 
considering the above three values of importance. 

As hypothesized, the scientists valued an opportunity 
to continually discover and understand why certain hap- 
penings take place in the world more than social service 
workers. Conversely, social service workers placed 





greater emphasis than scientists upon an opportunity for 
close relationships with others and an opportunity to di- 
rectly help another person. 

The unexpected findings were that scientists value an 
opportunity to do the work one is really good at and enjoys 
more than the social service workers, while the latter 
group values an opportunity to do something which will 
ultimately benefit mankind more than scientists. 

While differences were expected in terms of the manner 
in which the two groups may wish to benefit others, it ap- 
peared rather that the social service workers are con- 
cerned with aiding others in a direct personal manner and 
in an ultimate impersonal manner, while scientists con- 
sider both ways of benefiting others of less importance 
than several other values. There was support given to the 
concept that scientists are less oriented toward people 
than social service workers. 

The adults with whom the social service workers iden- 
tified were perceived to value an opportunity for close re- 
lationships with others more than the adults with whom 
scientists identified. The adults were perceived by both 
groups as valuing an opportunity to share knowledge and 
to directly help another person. The concept that the mem- 
bers of the two occupational groups had identified with 
adults seen to have different complexes of values was not 
supported. Microfilm $2.70; Xerox $9.45. 207 pages. 











WHAT ARE THE EFFECTS OF A TWO YEAR 
KINDERGARTEN PROGRAM ON ACADEMIC 
ACHIEVEMENT IN THE ELEMENTARY GRADES? 


(L. C. Card No. Mic 60-1912) 


Charline Hill Brubaker, Ph.D. 
New York University, 1960 


Chairman: Professor Louis E. Raths 


The results of this research indicate that there is a 
positive relationship between length of kindergarten and 
high academic achievement in elementary school. Based 
on test scores in reading, arithmetic and total grade 
placement, in grades two through six, this study shows 
consistently higher achievement for children with two 
years of kindergarten than those with one. 

In order to solve this problem only two communities 
having a two year kindergarten in public school were lo- 
cated, one in a large North Central city and one in a sub- 
urban Long Island community and these schools were used 
in this study. In both systems the two years of kinder- 
garten were free, optional and transportation was pro- 
vided. School records and test results were made avail- 
able in both communities. 

It was necessary to control certain factors having to 
do with achievement, Intelligence quotient, distribution of 
sex and age in the two groups were the factors controlled. 
Other factors influence achievement which were not con- 
trolled because they were not known and it was hoped in 
so large a sampling they would tend to balance out. 

In the schools studied the kindergarten program was 
of experience, readiness and social adjustment with no 
attempts to teach the subjects which are measured by 
achievement tests. The study was undertaken to determine 
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what, if any, significant differences in achievement would 
be shown between the groups of children having two years 
and the group having one year of kindergarten. 

Tests were given yearly in April in both communities. 
Test scores are reported by grade level in years and 
months. In almost every case both groups were well 
above national grade levels norms. 

Previous investigators in the field have used results at 
only sixth grade level. But with the data at hand the writer 
wanted to test whether differences would show up only at 
sixth grade, whether it would be a consistent gain or 
where the gain would occur. The difference in all areas 
(reading, arithmetic, total grade placement) was signifi- 
cant at the 1% level in the sixth grade in the large North 
Central city. The sixth grade number was too small to be 
meaningful in the Long Island group though the actual dif- 
ference in scores was even greater in this group. The 
differences were most significant in arithmetic where 
statistical significance at the 1% level was shown in four 
grades, at 5% level in four grades with no significant dif- 
ference in only two grades. 

In total grade placement six of the ten groups were 
shown to be significantly different. However the statistical 
difference and the actual difference is in every grade level, 
and in every subject in favor of the group with the longer 
pre-school experience. 

In order to investigate the possibility that the academic 
gains might have been made at the cost of healthy person- 
ality, an attempt was made to measure this factor. An in- 
strument was sent to classroom teachers on which they 
entered the name of the child in the present class most 
outstanding in certain traits of personality. From the 
frequency tabulation of this data it was shown that children 
having the two year experience were more frequently se- 
lected in popularity, organization, security, ability to con- 
centrate, responsibility and others, while children with 
one year appeared most frequently in restlessness, crea- 
tivity, interests and physical well-being. The data showed 
that personality had not suffered from the two year pro- 
gram. 

In conclusion it would seem safe to say that a two year 
program of kindergarten is a valuable part of a school 
system, having a positive association with academic 
achievement and healthy personality development. 
Microfilm $2.50; Xerox $3.80. 67 pages. 


THE EFFECTIVENESS OF DIFFERENT 
TYPES OF LETTERS OF REQUEST 
TO COLLEGE STUDENTS 


(L. C. Card No. Mic 60-1712) 


John Martin Fohr, Ed.D. 
Michigan State University, 1959 


Major Professor: Paul L. Dressel 


The Problem 


The purposes of this study were: 1) to determine the 
action induced and reactions caused by the (a) emotional, 
(b) rational, and (c) combined emotional-rational ap- 
proaches in persuasive letters of request to Michigan 












State University seniors; 2) to ascertain the effects of the 
use of (a) reader benefit appeal, and (b) group benefit ap- 
peal in the letters of this study. 


Methods and Procedures 


The sample consisted of six groups of 204 randomly 
selected seniors. Each group was mailed one of six dif- 
ferent letters; each included one of two appeals and one of 
three approaches. The letters requested the students to 
arrange appointments for interviews with the writer. The 
personal benefits appeal letters offered to provide the 
reader with personal help in writing letters of application; 
the group benefits letters emphasized the help the readers 
could give the writer in assisting other members of the 
senior class to write letters of application. 

Eighty-three students responded to the letters. 

In eliciting the reactions of the respondents to the ap- 
peals and approaches of the letters they received, a “dis- 
guised” interview technique was used, in which incidental 
and comparative reference to the letters of request was 
interwoven with the discussions of letters of application. 
No mention of the writer’s personal purpose was made. 

A similar but shortened type of interview was employed 
in telephone interviews with 72 non-respondent students 
who were contacted. 


Principal Findings 


Action. At the .05 level of probability, no single letter, 
appeal, or approach was more effective than any of the 
other letters, appeals, or approaches. 

A significant difference was found in the higher action 
responses of 1) males as compared with females, and 
2) upper lower-lower lower socio-economic class as com- 
pared with other socio-economic classes. 

Reactions. A large majority of the respondent and 
telephone interviewees had favorable reactions to the 
letters. The most significant factor in creating these fa- 
vorable reactions was the personal help which the readers 
believed was available from a specialist in business 
letter writing. Regardless of the appeal and approach 
used, most of the readers viewed the letters in essentially 
the same way--as an offer of personal help. 

The emotional approach is definitely the least favored 
of the three approaches. However, there is insufficient 
difference between the reactions to the rational and the 
emotional-rational approaches to justify a statement that 
one of these two approaches is favored over the other. 

The criterion groups who had the most marked favor- 
able reactions to the letters and indicated the greatest in- 
terest in obtaining help were: 1) students in the upper 
lower-lower lower socio-economic class, 2) married stu- 
dents, 3) males, and 4) students in the 2.00-2.49 grade- 
point class (grade-point based on 4.0 system). 

The highest percentage of negative reactions to the 
letters came from the interviewees who had had training 
in business letter writing from the writer. The most 
favorable attitudes to the letters were expressed by the 
readers who had had no training in business letter 
writing. Microfilm $2.50; Xerox $8.00. 172 pages. 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





4568 EDUCATION 





SOME FACTORS RELATED TO THE 
PERSEVERANCE OF TEACHERS IN A 
SELECTED SCHOOL SYSTEM 


(L. C. Card No. Mic 60-1766) 


Andrew E. Hansson, Ph.D. 
University of Michigan, 1960 


The purpose of this study was to determine the rela- 
tionship between perseverance of career teachers in the 
Grand Rapids (Michigan) schools and such factors as scho- 
lastic achievement, leadership attainment, timing of de- 
cision to enter teaching, incidence of post-certification 
studies, socioeconomic status mobility, adaptivity, par- 
ticipation in other occupations, effect of economic consid- 
erations, and mother-domination. 

The sample for this study, 97 teachers and principals, 
was drawn from a population consisting of personnel who 
were in at least their fifth year of service in the elemen- 
tary and secondary schools in that city. The investigator 
interviewed the 97 in question by means of a semi- 
structured questionnaire using general leads and primers 
where necessary. Where statistical tests were applicable, 
the chi-square and Student- Fisher t tests were used to 
validate the hypotheses based upon the foregoing factors. 

In all, it can be said that on the basis of the sample, 
those who have remained in teaching in Grand Rapids 
achieved relatively high scholarship in high school, were 
not leaders, chose teaching as an occupation before enter- 
ing college, and held few, if any, other full-time positions. 
They have pursued post-certification studies at some 
level, and have been upwardly mobile as far as socioeco- 
nomic status is concerned. They do not seem to be in- 
terested in salary as the chief reward in teaching. Mother- 
domination did not importantly influence the choice of 
teaching as an occupation. Teacher adaptivity to change 
could not be properly assayed. 

The factors enumerated in the first paragraph may be 
grouped in three categories: Need fulfillment, social sat- 
isfactions, and economic considerations. Accordingly, 
good scholarship and post-certification studies may fulfill 
certain needs; status mobility may represent some social 
satisfactions; and salary is not so compelling as some of 
the intrinsic values, when continuance in teaching as a 
career is the point of reference. 

Microfilm $2.50; Xerox $7.80. 169 pages. 


THE NATURE AND CONTENT OF SCIENCE 
COURSES IN SELECTED PUBLIC SENIOR 
HIGH SCHOOLS IN THE UNITED STATES 

IN THE SCHOOL YEAR 1953-54 


(L. C. Card No. Mic 60-2032) 


Harold Elmer Johnson, Ed.D. 
Temple University, 1960 


The purpose of this investigation is to determine the 
nature and general content of college-preparatory and 
noncollege-preparatory science courses in selected 
public senior high schools in the United States in cities 
having a population of 75,000 or more. 





The need for this study is indicated by failure of the 
literature to provide comparative studies of college- 
preparatory and noncollege-preparatory sciences in public 
high schools. 


FINDINGS 


In a questionnaire study, findings for college- 
preparatory science courses included averages of 5.4 
sections per school, 49.7 minutes per period, 5.2 periods 
per week, 2.0 semesters, and 27.3 pupils per class, 56.0 
per cent of which were boys. 

Average findings for noncollege-preparatory science 
courses included 2.8 sections per school, 55.1 minutes 
per period, 5.0 periods per week, 2.1 semesters, and 26.2 
pupils per class, 63.3 per cent of which were boys. 

The total science enrollment was 139,924 pupils. The 
college-preparatory science enrollment was 126,434 
pupils. The noncollege-preparatory science enrollment 
was 13,940 pupils. The college-preparatory science frac- 
tion of the total science enrollment was 90.5 per cent; 
noncollege-preparatory, 9.5 per cent. 

The college-preparatory science enrollment was 37.6 
per cent of the total secondary enrollment; noncollege- 
preparatory, 4.3 per cent. 

Per cent fractions of the total science enrollment by 
curricula were: college-preparatory - 71.8, science- 
preparatory - 3.0, general - 10.1, commercial - 3.0, 
music - 0.4, art - 0.3, vocational - 0.64, others, 0.6; non- 
college-preparatory fractions were: general - 9.2, and 
all others, 0.3. 


ADDITIONAL FINDINGS RELATED TO NONCOLLEGE- 
PREPARATORY SCIENCES 


The reason most frequently reported for adding 
noncollege-preparatory science to the secondary curric- 
ulum was “To improve everyday living through science.” 
This reflected the most popular aims of noncollege- 
preparatory science, “To meet the needs of students who 
do not require college-preparatory science” and “To im- 
prove everyday living through science.” 

“Demonstration” was used to a greater extent than any 
other method of teaching and “pupil recitation,” the least. 

Seventy-five per cent of the schools used a text-book, 
69 per cent used periodicals and pamphlets, and seventy 
per cent used motion pictures and other visual aids. 

Eighty-two per cent reported continuance of noncollege- 
preparatory science courses; 18 per cent reported discon- 
tinuance. Thirty-six per cent reported successful trials 
of courses; four per cent reported non-successful trials. 

All teachers hold the bachelor degree, eighty-four per 
cent hold the master’s degree, and one and seven-tenths 
per cent hold the doctor degree. Teachers earned 34 
semester hours in college education and 38 semester 
hours in college science courses. They averaged 12 years 
of teaching experience. Sixty-one per cent are males. 


CONCLUSIONS 


1. A significant number of public high schools having a 
mean enrollment of 1,600 have added noncollege- 
preparatory sciences to their curricula. 
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9. Arecent trend toward an increase in the number of 
schools adding noncollege-preparatory science has 
been established. 


3. Senior science and biology are the most popular of the 
noncollege-preparatory sciences. 


4, Essentially no differences in the administration of 
college-preparatory and noncollege-preparatory sci- 
ences has been noted. 


5. Members of the general curriculum are more apt to 
enroll in noncollege-preparatory science than are the 
members of any other curriculum. 


6. Teachers of noncollege-preparatory sciences are 
academically well-prepared. 


7. College courses are needed for training teachers of 
noncollege-preparatory sciences. 


8. Noncollege-preparatory sciences have been successful 
in most schools where they have been tried. 


9. Noncollege-preparatory sciences have a potential for 
servicing more of the secondary population than they 
are now doing. 

Microfilm $3.05; Xerox $10.60. 234 pages. 


NON-DIRECTIVE GROUP DISCUSSION TECHNIQUES 
IN THE TEACHING OF DRIVER EDUCATION IN 
HIGH SCHOOLS: AN INVESTIGATION TO 
DETERMINE WHAT PORTIONS OF THE 
DRIVER EDUCATION COURSE OF STUDY 
MIGHT LEND THEMSELVES TO NON-DIRECTIVE 
GROUP DISCUSSION, AND THE DEVELOPMENT 
OF MATERIALS TO AID THE TEACHER IN 
INITIATING SUCH DISCUSSION. 


(L. C. Card No. Mic 60-1944) 


Kenneth Thomas Sawers, Ed.D. 
New York University, 1960 


Chairman: Adjunct Professor Herbert J. Stack 


Motor vehicle accidents take a tragic toll. During 
1958 alone, 37,000 deaths and 1,350,000 injuries resulted 
from motor vehicle collisions. Attitudes appear to play a 
large part in this accident picture and safety educators 
have long expressed the belief that development of proper 
attitude is the basic objective of driver education. 

Furthermore, a review of the literature in areas such 
as work production, changing of food habits, housing proj- 
ects and classroom situations indicates that attitudes can 
be modified through utilizing group discussion. 

Because of its non-directive approach, this method 
also appears to be particularly appropriate for working 
with adolescents. Consequently, this study was under- 
taken to determine which portions of the high school 
driver education course might lend themselves to group 
discussion techniques and to develop materials to aid the 
teacher in initiating such discussion. 

The document consists of two parts, THE INVESTIGA- 
TION and A SUPPLEMENTARY GUIDE. 








In the investigation, a jury of experts composed of 
seven driver education teachers determined that almost 
half of the portions of the course of study might lend 
themselves to non-directive group discussion. 

Of the portions accepted by the jury, those which re- 
ceived the most votes appeared to involve a high degree 
of attitude development. Those topics receiving a less 
substantial plurality of the votes appeared to pertain to 
knowledge and skills as well as attitudes. 

Those topics judged as possibly not lending themselves 
to group discussion appeared to stress either knowledge 
or manipulative skills rather than attitudes. 

For all those portions judged as lending themselves to 
group discussion, specific applications of non-directive 
group discussion techniques were developed by the inves- 
tigator. These applications are referred to as discussion 
starters because their basic function is to generate dis- 
cussion and get it underway. 

A majority of the same seven jurors judged all of the 
discussion starters as feasible for initiating group dis- 
cussion potentially capable of developing desirable atti- 
tudes. It appears, therefore, that the jury was generally 
confident that the starters would achieve their purpose. 

Some of the conclusions of the investigation were: 

(1) Although non-directive group discussion might 
take more instructional time, it is likely to be more ef- 
fective for certain portions in terms of the attitudinal ob- 
jectives of the driver education course. 

(2) The discussion starters developed as a result of 
this investigation could be of practical value to the driver 
educator in introducing group discussion into his classes. 
Not only do the discussion starters in themselves appear 
capable of provoking worthwhile discussion, but they also 
can serve to stimulate the teacher to create new discus- 
sion starters to his own. 

(3) Certain types of subject matter could be handled 
by group discussion while certain other types are appar- 
ently best taught by other methods. 

The second part of the document consists of A SUPPLE- 
MENTARY GUIDE for the teacher. This guide contains 
a brief description of non-directive group discussion, 
suggestions for introducing and utilizing group discussion, 
and actual discussion starters for the classroom and 
practice driving phases of the course. 

The guide emphasizes that the teacher should (1) keep 
his perspective concerning group discussion because 
traditional teaching methods still appear to be best and 
most efficient in certain areas of the driver education 
course, (2) think of himself as a catalyst or agent of 
change in the educational process, and (3) not look upon 
the group discussion method as a radical departure from 
standard education procedure since it is simply a common 
sense way of learning together that employs psychology, 
education and the science of human relations. 

Microfilm $2.50; Xerox $8.60. 186 pages. 
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A STUDY OF THE RELATIONSHIP BETWEEN 
SIZE AND ACCREDITATION OF SCHOOL 
AND CERTAIN ASPECTS OF THE 
INSTRUCTIONAL PROGRAM IN PUBLIC 
NEGRO HIGH SCHOOLS, ALABAMA, 1958. 


(L. C. Card No. Mic 60-1729) 


Martha Hay Vardeman, Ph.D. 
University of Alabama, 1959 


The purposes of the study were to determine the rela- 
tionship between size and accreditation of school and 
three aspects of the instructional program, grades 9 
through 12, in Alabama public Negro high schools: (1) aca- 
demic preparation of teachers in their teaching fields; 

(2) course offerings in science and mathematics; and 

(3) enrollments in science and mathematics courses. Data 
were obtained from questionnaires completed in the spring 
of 1958 by principals and teachers in 184 of the 192 schools 
with graduating classes. 

Size of school was measured by senior class enroll- 
ment. A total of 7,608 seniors were enrolled in the schools 
studied. One-half of the schools were unaccredited and 
one-half were accredited--12.5 per cent by the Southern 
Association of Colleges and Secondary Schools and 37.5 
per cent by the Alabama State Department of Education. 
Many of the schools had very small senior classes--17.4 
per cent had fewer than 13 seniors and 44.6 per cent had 
fewer than 25. The median size of the senior classes was 
27, ranging from 8 in the smallest size category to 133 in 
schools with over 100 seniors and from 72 in Southern 
Association accredited schools to 17 in unaccredited 
schools. 

Academic preparation of teachers was studied interms 
of the number and percentage of students enrolled in each 
of the 46 subjects offered who were taught by instructors 
with specified levels of training in their teaching fields. 
Information was secured concerning the number of schools 
which offered various science and mathematics courses 
and the number of the graduating class who took each of 
them during their last four years in high school. 

The most significant findings were as follows: 


1) Students in Alabama’s public Negro high schools were 
taught by instructors with relatively high levels of aca- 
demic training in their teaching fields. A majority of the 
students in 31 subjects and three-fourths or more of the 
students in one-half of the subjects were taught by majors 
or minors in the respective fields. 


2) Relationships between accreditation and the percentage 
of students taught by majors or minors were found in 29 
of the 41 subjects taught in schools of more than one level 
of accreditation. 


3) With the exception of schools of the largest size cate- 
gory, a positive relationship existed between size of 
senior class and the percentage of subjects offered in 
which a majority of students were taught by majors or 
minors in the field. 


4) Relationships between size of senior class and aca- 
demic preparation of teachers in their teaching fields ex- 
isted in 24 of the 37 subjects taught in schools of at least 
three size categories. 


5) The range of course offerings in science and mathema- 
tics increased with level of accreditation in one-half of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 















the subjects offered. Negative relationships existed in 
both twelfth grade mathematics and science. No relation- 
ships were found in ninth grade science, biology, and 

first year algebra--offered in virtually all of the schools-- 
and second year algebra. 









6) Science and mathematics course offerings increased 
with size of senior class in the more specialized courses, 
but not in the general education subjects. 






7) Negative relationships existed between accreditation 
and the percentages of students who enrolled in science 
and mathematics courses during their last four years in 
high school. 








8) As size of senior class increased, the percentage of 
seniors who enrolled in science and mathematics courses 
decreased. 


Thus, relationships were found between both accredita- 
tion of school and size of senior class and the aspects of 
the instructional program studied. 

Microfilm $6.10; Xerox $21.60. 480 pages. 
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AN EVALUATION OF THE SCHOLARSHIP 
PROGRAM OF THE PHILIPPINE BOARD 
OF SCHOLARSHIPS FOR SOUTHEAST ASIA 


(L. C. Card No. Mic 60-1707) 


Andres Z. Abejo, Ph.D. 
Michigan State University, 1959 


Major Professor: Walter F. Johnson 


This study is an evaluation of the scholarship program 
of the Philippine Board of Scholarships for Southeast Asia. 
At the time of survey, the program had been in operation 
in Manila for five years (1953 to 1958) assisted financially 
by The Asia Foundation, San Francisco, California. Re- 
cipients of the Board’s scholarships came from Burma, 
Ceylon, China (Taiwan), Hong Kong, India, Indonesia, 
Japan, Korea, Okinawa, Pakistan, Thailand and Vietnam. 
Eighty-one students from these countries participated in 
the program during the period covered by this study. The 
program aimed to promote goodwill and understanding 
among the Asian nations. Details of the program included 
promotion of cultural exchange, of better knowledge of 
democracy as practiced in the Philippines, and of Asian 
neighborliness. Participants were also assisted and en- 
couraged to earn a college degree if this was possible 
within the given time so that ultimately they may be of 
greater service and assistance to their communities. 

With these goals in mind, a survey was made of the 
participants’ attitudes prior to and after their visit to the 
Philippines concerning Philippine cultural, social, govern- 
mental and academic life. The survey was conducted by 
means of a questionnaire requesting for answers which 
would indicate under one column attitudes prior to the 
visit to the Philippines, and under another column attitudes 
after the visit. Of the eighty-one questionnaires sent, 
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sixty-two were answered and returned. In order to verify 
or re-enforce whatever findings might be discovered from 
the answers of the grantees, an open questionnaire in the 
form of a personal letter was sent to faculty members of 
the University of the Philippines where most of the recip- 
ients of the scholarships studied. 

The survey revealed that a great number of grantees 
while in the Philippines took the opportunity of going to 
musical concerts, of visiting art exhibits, and of attending 
dramatic and operatic presentations. Also found was a 
noticeable appreciation by grantees of the efforts of Phil- 
ippine artists. The exchange students also expressed 
better knowledge of the education and aspirations of the 
Filipino people. 

Most of the participants took part in the Asian students’ 
conferences, national students’ meetings, and other organ- 
izational processes. Better appreciation of procedures of 
such meetings were expressed by the participants. The 
results of their involvement in conferences and of their ob- 
servation of free elections and of the participation of 
women in government brought appraisals of desirability 
of such systems. Almost all the students expressed ap- 
preciation of the freedom of the press and the radio as 
practiced in the Philippines. 

As a result of the hospitality of Philippine families, the 
former grantees became more friendly to other nationals 
in their own communities. More interest regarding the 
Philippines were shown by the friends and neighbors of 
former grantees. Some exchange students organized cul- 
tural and international societies saying that they became 
interested in such goodwill organizations only after their 
return. 

Most of the exchange students earned a degree through 
the assistance of the grant. While most of them returned 
to their former positions, they indicated a broadening of 
their views and training. 

From the other phase of this study, the answers of 
professors indicated great satisfaction with the scholar- 
ship program, and endorsed continuation of the program. 

The program during the first five years attained some 
of its aims, albeit, in a limited way. The time spent by 
the architects of the program, the money contributed by 
The Asia Foundation, and the services and facilities of- 
fered by the Philippine government were sound invest- 
ments. 

Implications for further research and recommendations 
regarding the program are presented. 
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TEACHER TURNOVER AND PERSONNEL 
ADMINISTRATION IN GEORGIA 
ELEMENTARY SCHOOLS 


(L. C. Card No. Mic 60-1936) 
Darold Raymond Beckman, Ed.D. 
New York University, 1960 


Chairman: Dr, Sam H. Johnson 


Purpose. The purpose of this study was to examine 
the possibly avoidable factors of elementary teacher 
turnover in Georgia public schools for the period 1956- 









1957; to ascertain the relationships of turnover to per- 
sonnel policies and practices; and to determine whether 
there was evidence of less adequate employment practices 
and working conditions and of less administrative concern 
for the welfare and professional development of teachers 
in schools and systems where the turnover rate for those 
factors was greatest. 

Procedure. The procedure of normative survey was 
used. The factors of turnover were determined for 2500 
of the 3300 elementary teachers who withdrew. An instru- 
ment devised by the researcher was used by teachers to 
rate selected aspects of personnel administration, includ- 
ing conditions in the systems and their principal’s role in 
that administration. Over 830 non-withdrawing teachers 
in 100 representative schools and 450 withdrawing teachers 
participated in the rating. A survey of personnel policies 
and practices of the 199 school systems was also con- 
ducted by means of a survey instrument administered to 
superintendents of schools. 

Outcomes. 1. The gross turnover of white teachers 
was 18.5 per cent and of Negro teachers 13.7 per cent. 
Male elementary teachers had a higher rate of turnover 
than women. 

2. The possibly avoidable turnover was greater among 
white than Negro teachers. 

3. Most systems were concerned with teacher recruit- 
ment through varied techniques, however, only a few sys- 
tems made the salary more attractive than the state min- 
imum. 

4. Teacher procurement was frequently outside the 
county in 46 per cent of the systems and outside the state 
in 38 per cent. 

5. Only 18 per cent of the systems had a planned orien- 
tation program, and few understood the essentials of ef- 
fective orientation in a small system. 

6. Teacher tenure existed in only 4 per cent of the 
systems. 

7. Only 23 per cent of the systems supplemented the 
state’s basic salary, from about 2 per cent of the base pay 
to slightly over 15 per cent. These supplements tended to 
promote some movement to the better paying systems, 
but probably in not over 2 per cent of all employed 
teachers. 

8. The withdrawing and non-withdrawing teacher gave 
almost the same rank order to a series of items rating 
the behavior of principals. Highest rated factors were the 
principal’s treatment of teachers with respect, his prac- 
tice of human relations, and his promotion of an atmos- 
phere in which teachers felt free to speak. The three 
lowest rated items were that the principal involved 
teachers in policy formulation, organized groups effectively 
to improve instruction, and organized the day to provide 
breaks for rest and preparation. 

9. Turnover of teachers in the schools in which the 
principals were rated in the lowest quartile by non- 
withdrawing teachers for possibly avoidable factors was 
1.9 times greater than among the highest rated quartile. 

10. Systems granting cumulative sick leave, maternity 
leave, paid leaves for certain absences other than illness, 
providing of social security, and having a credit union had 
only half the rate of turnover as those systems which did 
not have those benefits. 

11. The lowest-rated group of systems on dismissal 
policies determined by the teacher ratings had a dismissal 
rate three times as great as the upper-rated group of systems. 
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12. The growth of industrialization, urbanization, mili- 
tarization, and population, as well as the anticipation of 
integration, has tended to influence recent turnover of 
elementary teachers in Georgia. 

13. There tends to be greater turnover in systems 
where teachers are not involved in policy formulation and 
in-service education is weak. 

Microfilm $4.65; Xerox $16.45. 362 pages. 
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Roy Helverson Dungan, Ed.D. 
Temple University, 1960 


The purpose of this investigation is to determine the 
need for information on the part of new and beginning 
teachers and the sources of this information: before em- 
ployment, following employment, the opening of school and 
during the school year. 

The need for this research is emphasized in the liter- 
ature indicating that new and beginning teachers are con- 
cerned with many problems during their first year. 

A printed questionnaire was sent to new and beginning 
teachers in the public elementary and secondary schools 
of Pennsylvania. Returns were received from 246 teachers 
located in 47 counties of Pennsylvania. Based on this 
data, the following is a summary of some of the principal 
findings: 

1. Before employment subjects of highest interest to 
new and beginning teachers are: teaching assignment, 
salary schedule, philosophy and sick leave requirements. 

2. The major sources of informaticn before employ- 
ment are: the personal interview, printed handbook and 
official correspondence. 

3. Directly after employment subjects of highest 
interest to new and beginning teachers are: classroom 
supplies and equipment, report cards and permanent 
record cards, textbooks and supplies for specific subjects, 
and procedures concerning attendance. 

4. The major sources of information after employ- 
ment are: the pre-opening faculty meeting, personal in- 
terview and printed handbook or manual. 

5. During the first two months of school the subjects 
of highest interest to new and beginning teachers are: re- 
port cards and permanent record cards, classroom sup- 
plies and equipment, attendance procedures, and marking 
system. 

6. The major sources of information during the first 
two months of school are: the principal or supervisor, 
fellow teachers, and the faculty meeting. 

7. During the school year the subjects of highest in- 
terest to new and beginning teachers are: procedures 
used at the end of the school year, disciplinary policies, 
nature of the pupils and philosophy. 

8. The major sources of information during the 
school year are: principal or supervisor, fellow teachers 
and the faculty meeting. 

Based on the findings, a summary of some of the 
major conclusions is as follows: 





1. New and beginning teachers do not receive adequate 
assistance in becoming orientated and adjusted to their 
new position since, in many instances, school systems do 
not have a formal program or a plan for assistance. 

2. Although the printed handbook or manual is a major 
source of information, additional sources are required to 
ensure the successful orientation of new and beginning 
teachers. 

3. There is little community participation in school 
orientation programs, nor does the school seek community 
aid. 

4. There is need for: meetings for new and beginning 
teachers before the opening of school, a supervisor to 
evaluate the problems of new and beginning teachers ana 
available sources of information, a formal orientation 
program, and more sensitivity on the part of school ad- 
ministrators to the problems experienced by new and 
beginning teachers. 

In light of the findings and conclusions, a summary of 
the recommendations is as follows: 

1. All school systems should have an organized orien- 
tation program. School administrators should have full 
knowledge of the problems experienced by new and begin- 
ning teachers. School systems should provide adequate 
funds, facilities, and equipment and personnel to ensure 
an effective orientation program. 

2. Community leaders should be invited to participate 
in the orientation program. Teacher training institutions 
could do more in making clear to students the available 
sources of information for possible problems. 

3. The orientation program should serve all new and 
beginning teachers throughout the school year. Adminis- 
trators should make use of all types of informational 
sources. An experienced teacher should be assigned to 
each new and beginning teacher. 

4. Systematic evaluations of orientation programs 
should be made to determine the effectiveness of the prac- 
tices and to improve the orientation program. 
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The Problem 


The problem of this study was to explore the relation 
of elementary school size intervals to the provision and 
utilization of facilities, space and personnel. The primary 
purpose of the study was to develop tenative criteria for 
determining optimum elementary school size intervals. 
Secondary purposes associated with the study were to: 

1. Develop standards and criteria for the provision of 
facilities, space and personnel. 

2. Develop standards and criteria for the utilization of 
facilities, space and personnel. 

3. Apply the criteria developed to a limited sample of 
elementary schools of different sizes. 
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4, Test the suitability and adequacy of the criteria. 

5. Make careful examination of the extent to which 
elementary schools of different sizes reflected desirable 
provision and utilization of facilities, space and personnel. 

6. Obtain a realistic picture of the degree to which 
present practices in schools of different sizes conformed 
to the criteria. 

7. Note whether application of the criteria to schools 
of different sizes revealed significant relationships be- 
tween school size intervals and the provision and utiliza- 
tion of facilities, space and personnel. 

8. Discover whether there were certain size intervals 
which approximated the most efficient provision and utili- 
zation of facilities, space and personnel more thanothers. 


Procedure 


In order to discover standards which would characterize 
the best known provision and utilization of facilities, space 
and personnel for an adequate elementary school program, 
a review of the literature was conducted. The review was 
limited to the period of 1940 to 1957 in order to take ad- 
vantage of the latest educational theory and practice. 

The standards and criteria compiled from a review of 
the literature were incorporated into a questionnaire in- 
strument which was submitted to a jury of 438 professional 
educators. The members of the jury selected the stand- 
ards and criteria which they felt to be essential to an ade- 
quate elementary school program. 

The standards and criteria approved by the jury were 
applied to seventeen elementary schools of different sizes 
whose enrolments were distributed among ten enrolment 
intervals beginning with 100 to 199 pupils and concluding 
with 1000 or more pupils. The schools selected were all 
built since 1950, had a self-contained classroom type pro- 
gram, and concluded with the sixth grade. 

The suitability and adequacy of the criteria developed 
were determined by their usefulness in making measure- 
ment and comparison of the different sizes of elementary 
schools possible in terms of the best that is known about 
minimum requirements for an adequate elementary school 
program in a self-contained classroom type of situation. 


Results and Conclusions 


Usable questionnaires were returned by 165 authori- 
ties. The tentative criteria developed from those stand- 
ards and criteria approved by the jury included criteria 
for the provision of administrative facilities, instructional 
and service facilities, space provision and size; criteria 
for provision of personnel, and criteria for the utilization 
of facilities, space and personnel. 

The optimum elementary school size interval was de- 
fined as that size of elementary school enrolment which 
is most consistently associated with the best provision 
and utilization of facilities, space and personnel. Within 
the limited sample of seventeen elementary schools of 
different sizes there were certain school size intervals 
which, in terms of the criteria developed, could be iden- 
tified as providing more of the essential facilities, space 
and personnel and utilizing them more efficiently than 
other school size intervals. 

The results of this study indicate that optimum size 
elementary school intervals may lie within a range of 200 
to 699 pupils. Schools within this range made provision of 
facilities, space and personnel markedly superior to those 








of other schools among the seventeen elementary schools 

surveyed. A smaller range of 200 to 399 pupils appeared 

to be associated with the best utilization of personnel. 
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Purpose of the Study 


The main purpose of this study was to analyze the 
statutes and court decisions affecting school transporta- 
tion in the United States. 


Procedure in the Solution of the Problem 





statute laws, and session laws of the several states, 

(2) reports of State Supreme Court cases and the Federal 
Supreme Court cases in the National Reporter System; 
and (3) textbooks, periodicals, bulletins, and reports of 
state superintendents. 


Conclusions 

Because of the rapid growth of pupil transportation, 
legislatures must make an effort to change statutes that 
are outmoded and confusing to administrators of this 
phase of the school program. In recent years, legislation 
has been enacted in several states to provide, from public 
funds, transportation for pupils to private and parochial 
schools. In 1947, the Supreme Court of the United States 
ruled that legislation of this kind does not violate consti- 
tutional provisions forbidding public funds to aid sectarian 
institutions. This decision may establish a trend toward 
providing transportation for more private and parochial 
pupils in the states that do not at present permit it. 

The statutes of the various states generally indicate 
that not much legislation has been passed concerning lia- 
bility insurance. Several states permit liability insurance 
on privately owned buses. The general rule in most 
states, which have not surrendered their governmental 
immunity, is that the use of public funds for liability in- 
surance is illegal. 

Legislatures vary in prescribing statutory provisions 
pertaining to the contractual powers of the school dis- 
tricts. The states have reached some uniformity in their 
statutes on bids for contracts. 

When attention is directed to statutes on distance, it 
may be concluded that population affects distance. Where 
the population is sparse, the distance pupils are trans- 
ported in school buses is greater, while in areas of heavy 
population, the distance is usually smaller. 

Another phase of transportation that is limited in its 
usage is the special tax levy. The general trend seems to 
indicate that not many states have considered a special 
tax levy to support pupil transportation. 

The principle is well established that school districts 
have authority to use school buses or pay for the use of 
school buses to transport children to extra-curricular 
activities. 

The issue concerning the transportation of the physically 
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handicapped is well settled because the states require 
school boards to provide some type of transportation for 
these children. 

The states are divided on the issue of granting discre- 
tionary or mandatory powers to the school boards to 
furnish transportation. The courts are generally in agree- 
ment on the principle of non-interference where dis- 
cretion is granted to school boards unless abuse of 
discretionary power occurs. 

In the final analysis, statutes vary in the majority of 
states. Differences in the interpretation of the statutes 
lies in the opinions handed down by the various state and 
federal courts. 


Recommendations 

1. State legislatures should review early legislation 
and amend such legislation on pupil transportation which 
was appropriate for former conditions but does not solve 
present day problems. 

2. Additional study should be made by certain state 
legislatures to further clarify their school bus insurance 
program through new or additional legislation. 

3. A detailed study of the special tax levy should be 
conducted in all states so that school districts need not 
divert sorely needed instructional funds to the transporta- 
tion service. 

4. State legislatures should permit the school bus con- 
tract period to be increased to five years or more to re- 
duce the cost of school bus contracts. 

5. State legislatures should provide for the transporta- 
tion of children who walk to school along heavily traveled 
highways. Microfilm $3.10; Xerox $10.80. 240 pages. 
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Michigan State University, 1959 


This study concerned itself with an investigation of the 
role of committee organization in democratic school ad- 
ministration. An attempt was made to discover whether 
teachers endorsed, opposed or were indifferent to the use 
of the committee technique as a functional means for se- 
curing staff participation in administration. More specifi- 
cally, the study tried to ascertain whether there was any 
relationship between a positive or anegative attitude toward 
group process in administration and certain variables of 
the personal and professional characteristics of teachers. 

Throughout, the study rested on the basic assumption 
that the school cannot be expected to transmit democracy 
unless its own structure and process reflect it. Inherent 
in this premise is the notion that staff participation in 
policy formation and decision making is desirable, even 
necessary, in the operation of the school. 

The major hypothesis was stated as: Teachers do not 
feel that the committee technique is being judiciously used 
in school administration and, therefore, it is not perform- 
ing the functions that it could be performing in democratic 
administration. 

In all, 657 classroom teachers from twenty-three high 





school districts in the Upper Peninsula of Michigan took 
part in a questionnaire study in an attempt to determine 
teachers attitudes toward the role of committee organiza- 
tion in school administration. As part of the agreement 
to secure their cooperation in the survey participating 
school systems were sent a tabulation and analysis of 
local results. 

In addition to the original research, a thorough review 
of the literature was made to gain added information from 
related surveys on the subject of group process in admin- 
istration. A statement of principles relative to committee 
structure and process was also developed from the data 
secured from the survey findings and the library research. 

The study showed that teachers feel very definitely 
that they have a right to a voice in matters related to the 
educational program and to their professional welfare. 
Further, they strongly endorse the committee technique as 
a means for securing this type of participation in admin- 
istration. Most teachers, however, are not satisfied with 
the level or degree of staff participation found in school 
administration today. In support of this, the big majority 
of teachers indicated that they felt there could be no ef- 
fective staff participation in policy formation and decision 
making without the existence of a local teachers’ organi- 
zation in the school system. 

Another major finding of the study was: Teachers are 
willing to serve on committees if invited to do so and they 
indicated quite emphatically that all teachers should per- 
form, at one time or another, committee tasks for which 
they have skill and knowledge. 

The study also showed that the administrator is likely 
to find a relationship between a positive or a negative 
attitude toward the committee technique and certain per- 
sonal and professional characteristics of teachers. Some 
of the more important findings which the study suggests 
in this respect are as follows: 


1. Men teachers want more responsibility in the ad- 
ministration of schools than do women teachers. 


2. Non-local teachers have a more positive attitude 
toward the use of the committee technique in school 
administration than do local teachers. 


3. Secondary-school teachers wish to be involved in 
policy formation and decision making to a greater 
extent than do elementary school teachers. 


4. A direct relationship exists between length of ex- 
perience in teaching and a negative attitude toward 
the use of the committee technique in administra- 
tion. 


5. Teachers with a background of training in adminis- 
tration and/or guidance show a greater acceptance 
of the use of the committee technique than those 
who have taken additional work in their subject 
specialty and those who have not pursued further 
training since being employed in the public schools. 


The concluding chapter suggests some implications for 
administration and for graduate programs in educational 
administration. Productive research regarding the use of 
group process in administration might be conducted with 
a view to spelling out principles relative to administrative 
relationships with committees composed of teachers. 
Another question that warrants further investigation is: 
How can committee processes be guided to give teachers 
satisfying experiences in the work of the school? 
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The committee technique will be favorably accepted by 
teachers tothe extent that sound principles of organization 
and group process are employed by school administrators. 
Microfilm $2.50; Xerox $8.20. 176 pages. 
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Colvin Ross, Ph.D. 
Michigan State University, 1959 


Major Professor: William H. Roe 


Mental health is a problem of national concern and its 
development, in children, is a basic objective of public 
education. 

The purpose of this study was to determine the rela- 
tionship between the elementary school curriculum and 
the mental health of children. The curriculum was defined 
as the experiences of learners, what they undergo, feel 
and react to, under the guidance of the school. 

The hypotheses were stated in a given direction in- 
dicating that a positive relationship exists between: (1) the 
elementary school curriculum and the mental health of 
children, (2) the elementary school curriculum and the 
attitudes of teachers toward children, and (3) the attitudes 
of individual teachers and the mental health of their stu- 
dents. Teachers’ attitudes were measured for it was a 
basic assumption that teachers influence the curriculum 
in their rooms. 

The methodology required the selecting of schools 
from nine counties in central Michigan, which were repre- 
sentative of schools in a larger area, in this case, the 
state of Michigan. It was necessary to control as many 
variables as possible that could influence the elementary 
curriculum in the schools. The variables that were con- 
trolled were: (1) the size of the school systems, (2) the 
state equalized assessed valuation per pupil, (3) the en- 
rollment of the elementary school, (4) the school organ- 
ization, (5) the socio-economic level of the community, 

(6) the socio-economic level of the students’ parents, 

(7) the location of the community, (8) the size of the com- 
munity, (9) the education level of the community, and 

(10) the administrative staff of the school system. This 
data was obtained from the State Department of Public 
Instruction in Michigan. 

The procedure involved the development of an instru- 
ment that would differentiate between a good elementary 
school curriculum, and a poor elementary school curric- 
ulum in terms of mental health. The literature and re- 
search in the area of mental health and education provided 
a basis for the selection and qualification of the items. 
They were then submitted to a group of colleagues and 
qualified individuals in the field of mental hygiene and 
education for examination. A questionnaire was devised 
which was answered, in the selected schools, during an 
interview with the administrator. The investigator also 
visited the classrooms in the selected schools. 

From the selected schools in the nine county area, two 
schools were selected by the questionnaire that repre- 
sented the extremes in elementary curricula. Within 
these schools all the teachers were tested on the Minne- 









sota Teacher Education Inventory to determine their atti- 
tudes toward children. The children in one fourth, fifth, 
and sixth grade in each school were tested on the Calif- 
ornia Test of Personality to determine their mental 
health as defined in the study. 

The findings indicated that the mental health of chil- 
dren in the two curricula were different at a level of sig- 
nificance of .025. The attitudes of teachers in the two 
schools differed at a level of significance of .025. The 
relationship between the individual teachers and their stu- 
dents did not relate significantly. The study indicated 
that a positive relationship does exist between the elemen- 
tary school curriculum and the mental health of children. 

From the conclusions which can be drawn, there is 
indication that from a similar sample of schools, teachers, 
and children, there would exist a positive relationship be- 
tween the elementary school curriculum and the attitudes 
of teachers and the mental health of children. 

The conclusions for school administration could only 
be based on the assumption, which is not proven here, 
that a causal relationship exists. If this is proven in fur- 
ther studies, school administrators will have to re- 
appraise the means of evaluation, promotion, and provision 
for individual differences. 

The basic recommendations for further exploratory 
study are: to collaborate the findings made here, repeat 
the study with different instruments, attempt the study 
with more information as to the total environment of the 
children, and finally to attempt to determine if a causal 
relationship does exist between certain experiences 
within the elementary school curriculum and the mental 
health of children. 
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The purpose of this study was to analyze the historical 
development of school district organization in Los Angeles 
County, California. The formations, boundary changes, 
annexations, lapsations, and name changes were deter- 
mined for past and present school districts. Through log- 
ical analysis, trends and relationships were ascertained. 
In addition, the effect of the County Committee on School 
District Organization on the improvement of school dis- 
trict organization was surveyed. 

Data were obtained from library sources, records of 
several county agencies, personal interviews, and minutes 
of the County Committee on School District Organization. 

Findings. The organizational history of 275 elementary 
school districts, 48 high school districts, and 10 junior 
college districts were presented in this study. The follow- 
ing trends were ascertained. (1) Elementary school dis- 
tricts increased in number until the period 1915-1919. 
Since that time the number of school districts has de- 
creased. (2) High school districts and junior college dis- 
tricts are increasing in number. (3) Complete lapsation 
of a school district has been infrequent. (4) Municipal 
annexation by school districts increased until 1920, at 
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which time the trend reversed. (5) Nearly one half of the 
organizational changes of elementary school districts 
were by municipal annexation. (6) All high school dis- 
tricts terminated were annexed by municipalities. (7) In 
periods of frequent formation of elementary school dis- 
tricts, a frequent termination of elementary school dis- 
tricts corresponded. (8) Unified school districts tended 
to add territory through boundary changes, while regular 
elementary school districts tended to have boundary 
changes resulting in a loss of territory. (9) An increase 
in recent years in the frequency of name changes among 
school districts was found. (10) Eight unifications have 
resulted through activities of the County Committee on 
School District Organization. 

Conclusions. (1) The California pattern of free coedu- 
cational schools governed by elected lay school trustees 
was brought westward from the North Atlantic States. 

(2) Legislation in California providing for school district 
organization has been added piecemeal. (3) School dis- 
tricts in Los Angeles County increased in number, fol- 
lowed by annexation, unionization, and unification respec- 
tively. (4) The Los Angeles County Committee on School 
District Organization has been effectual in the improve- 
ment of school district organization. (5) Unionization 
followed by unification attempts has been the result of 
efforts by educators to improve school district organiza- 
tion. (6) Junior college districts have been stable in or- 
ganization. (7) Boundary changes tended to add territory 
to unified school districts and to subtract territory from 
regular elementary school districts. (8) The citizens 
have been willing to break ties with past traditions to give 
new and more suitable names to school districts. (9) The 
principle of optional reorganization has been in accord- 
ance with ideals of public school control by local citizens. 

Recommendations. (1) Increased financial incentives 
for the formation of unified school districts should be pro- 
vided. (2) The Los Angeles County Superintendent of 
Schools Office should continue to maintain complete and 
accurate records of school district organization. The 
contents of this study may be used by that office to help 
complete past records. (3) The present plan of optional 
reorganization should be continued until 1965. At this 
time the electorate should decide upon the several fea- 
sible plans of unification submitted by the County Committee 
on School District Organization. (4) Legislation should be 
enacted which would provide financial bonuses for small 
school districts only when such districts are deemed ab- 
solutely necessary. (5) Junior college districts in Los 
Angeles County should be increased in order to accommo- 
date closer to 100 per cent of the county’s area. 
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This study examines one of the major currents of 
Methodist higher education in Texas. Centered around 
Southwestern University, Georgetown, Texas, it reaches 
back to include four earlier colleges whose histories 
were perpetuated in Southwestern University through the 
charter granted to the school by the legislature of the 
State of Texas, February 5, 1875. Three of these root- 
colleges, Rutersville College, Wesleyan College, and 
McKenzie College, opened their doors during the time 
that Texas was a Republic. The fourth, Soule University, 
was in operation only five years when the Civil War broke 
out. 

The two colleges surviving at the beginning of the con- 
flict, McKenzie College and Soule University, were weak- 
ened by economic exhaustion resulting from the war and 
its aftermath. October, 1869, found McKenzie College 
closed and Soule University struggling to avert the same 
fate. At this time, the Board of Trustees of Soule Univer- 
sity, goaded by President Francis Asbury Mood recom- 
mended that the five Texas Methodist conferences coop- 
erate in founding a central university for all of Texas 
Methodism. After four years of gestation, with Mood in 
constant attendance, the new school was born. South- 
western University, for the first year and a half called 
Texas University, commenced operation in Georgetown, 
Texas, October, 1873. 

Southwestern University’s history is divided into 
three periods: The Central University for All of Texas 
Methodism, 1873-1911; The Struggle for Survival and 
Search for a Purpose, 1911-1935; and Revival, 1935-1949. 
Lack of financial support, the location in a small Central 
Texas town, and a philosophical failure prevented the 
school from attaining university status. An incipient de- 
bate over the status of Southwestern University, beginning 
about 1900, broke out in a removal attempt in 1910-1911. 
Although the effort was defeated, the five Texas Methodist 
conferences pledged themselves to the founding of a new 
university in Dallas, Texas, and reduced Southwestern 
University to collegiate status. 

The next twenty-four year period, 1911-1935, found the 
university seeking to find a new identity following the ex- 
cision of its former function. Beleagured by increasing 
indebtedness, additional removal attempts by the church 
organization, a heresy trial, fire, depression, and loss of 
accreditation by the Southern Association, the institution 
wavered on the rim of dissolution. 

A dramatic revival characterizes the last period. With 
its indebtedness absolved, an endowment secured, an in- 
terest revived by the church and influential, substantial 
citizens of Texas, accreditation re-established, and a 
growing conviction of the important function of the four- 
year denominational college, Southwestern University was 
placed in the position to begin to carry out an educational 
mission containing both quality and vitality. 
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New York University, 1960 


Chairman: Professor Charles A. Bucher 


The purpose of this study is to develop principles for 
determining procedures of grading in physical education 
for secondary schools and to implement these principles 
through the formulation of a grading plan for the boys’ 
program. 

The magnitude of invalid grading practices is recog- 
nized by all leaders in physical education; the Research 
Council of the American Association for Health, Physical 
Education and Recreation lists it as a major problem in 
need of solution. Although many plans have been put for- 
ward, there is at present no uniform acceptable plan. 

Specifically, the information needed to solve this prob- 
lem was found in research studies, textbooks, convention 
proceedings, education yearbooks, reviews of grading, 
committee reports, state department of education literature, 
educational periodicals, U. S. Office of Education literature, 
National Education Association publications, and university 
and college publications. In addition to the literature on 
grading, the findings from a survey of selected high schools 
were synthesized with the documentary evidence for the 
formulation of grading principles. 

The basic ingredients of the physical education program 
were extracted from the physical education literature as a 
setting for the grading procedure. The program was de- 
veloped in enough detail to portray its functioning as identi- 
fied by its philosophy, objectives, administration, facilities, 
leadership, and evaluation. 

The accumulated data from the literature on grading, 
the findings from the survey, and literature from physical 
education were used to develop two complete sets of prin- 
ciples, one set for grading in secondary education, the 
other set for grading in physical education. Each set of 
grading principles was developed with the aid of a vali- 
dated framework tested for complete coverage of the grad- 
ing problem. The physical education principles were 
checked for conformity to the principles from education. 

A set of specifications was formulated from the physi- 
cal education grading principles; the specifications con- 
stituted the grading plan. The plan was tested in a field 
trial in Hillsborough County (Florida) and proved success- 
ful. 

The characteristics of the grading plan are: (1) there 
is a dual reporting procedure; (2) the subject-matter grade 
is based on the achievement of the physical education ob- 
jectives; (3) effort, improvement, and adherence to class 
regulations are reported with a separate mark; (4) the 
grade distribution is guided by the curve principle; (5) the 
subject-matter mark is reported with letters (A,B,C,D,E), 
the mark for other characteristics by numerals (1,2,3): 
and (6) the neuromuscular-skill objective receives double 
weight. 


The results of the study justify the following observa- 
tions: 








1. The grading plan developed fulfills the need for a 
practical, valid, reliable system of grading. 

2. The dual method of marking is more informative 
than the single mark and increases the validity of the 
subject-matter mark. 

3. The grading plan provides the pupil and parent with 
information on what the pupil is doing, what he can do, and 
what kind of person he is. 

4. The grading plan translates the immediate day-to- 
day goals into the larger objectives of the program. 

Microfilm $4.10; Xerox $14.40. 320 pages. 


FACTORS INFLUENCING IMPROVEMENT IN 
THE OXYGEN INTAKE OF YOUNG BOYS 


(L. C. Card No. Mic 60-1620) 


Stanley Richard Brown, Ph.D. 
University of Illinois, 1960 


Statement of the Problem. Oxygen intake has been con- 
sidered one of the best methods of measuring circulatory- 
respiratory function in humans at work. The purpose of 
the study was to investigate the effects of several factors 
on the improvement of oxygen intake in 22 boys of ages 9 
to 12. More specifically, the factors investigated were a 
training program lasting eight weeks, a brief rest period 
following training, a longer rest period following training, 
a dietary supplement fed to one-half the subjects, and age. 





Research Methods. Twenty-two boys did four all-out 
treadmill runs at seven miles per hour, 8.6 per cent 
grade. The first run was done before an eight-weeks 
training program at the University of Illinois Sports Fit- 
ness School. The other three runs were done after the 
training program was concluded--one immediately after 
the school closed, another after a brief rest period and 
the last after a longer rest period. Expired air was col- 
lected in serial Douglas bags during each run and maximal 
oxygen intake and total gross oxygen intake for the whole 
time of the run were calculated. The main emphasis in 
interpreting the changes brought about by training and sub- 
sequent rest were placed on changes in treadmill run time 
and maximal oxygen intake. Fisher’s t statistic was used 
in analysis of the group data and individual results were 
analyzed by the case study method. 





The Training Program. The training program lasted 
for three hours a day, four days a week for eight weeks 
and consisted of swimming, gymnastics, games, sports 
and a half-hour of endurance exercise and running each day. 





Results. 


RELIABILITY COEFFICIENTS FOR ALL VARIABLES 


Treadmill Run Time (secs.) .826 
Maximum Oxygen Intake (L./min.) .810 
(cc./min./kg.) .798 
Gross Oxygen Intake (L.) .875 
(L./min.) .869 
(cc./min./kg.) .785 
(cc./kg.) .885 
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The scores of many subjects had changed direction be- 
tween T, and T, and the reliability coefficients were 
smaller than they might have been if retesting had been 
done before training. 


MEAN SCORES OF TWO VARIABLES 


Ti Te Ts T4 
Treadmill Run Time 
(secs.) 85.32 103.86 105.71 113.80 
Maximum Oxygen Intake 
(L./min.) 1.748 1.771 1.898 1.913 


It was found that there was no difference between the 
group which received a dietary supplement and the group 
which did not receive one. The whole group could, there- 
fore, be considered a homogeneous sample. The training 
program produced immediate improvements in treadmill 
run time but not in maximal oxygen intake, many subjects 
having lower intakes at T, than at T;. Distinct improve- 
ment of the whole group in maximal oxygen intake oc- 
curred at T,;. This delayed effect was considered to be 
caused by post-training fatigue subsequently relieved by 
rest. The mean improvement in maximum oxygen intake 
persisted during the long rest period, but some individual 
measurements declined. 

There were no differences between age groups in im- 
provement in treadmill run times and oxygen intake ex- 
cept that most of the boys who did not improve in tread- 
mill run time were in the 10 year old group. 


Conclusions. The subjects, as a whole, improved in 
treadmill run time and oxygen intake as a result of train- 
ing. Many subjects did not show improvement in maximal 
oxygen intake until after a brief rest period. Improved 
oxygen intake capacity was maintained during a longer 
rest period. 
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SOMATOTYPE AND ITS RELATIONSHIPS TO 
CERTAIN SELECTED PHYSICAL ABILITIES 
IN COLLEGE NEGRO MEN 


(L. C. Card No. Mic 60-2004) 


Marion Milroy Curry, Ed.D. 
The University of Texas, 1960 


Supervisor: David K. Brace 


It was the general purpose of this study to investigate 
the relationships between somatotypes and certain se- 
lected physical abilities in college Negro men, and to make 
comparisons in performance between similar body types in 
Negro and white males, so far as possible through reported 
studies. 

Subjects were photographed according to the techniques 
outlined by Dr. William H. Sheldon, and the photographs 
were used for determining the strength of each somatotype 
component. Two independent judges, together with the 
writer as a third judge, assigned independent somatotype 
ratings to each photograph. The average of the closely 
corresponding ratings constituted the final somatotype as- 
signed to each subject. 





Similarly, each photograph was assigned a somatotype 
rating by Dr. Sheldon, and these ratings served as the cri- 
terion for establishing the validity of the ratings used in 
this study. Validity coefficients were .833 in endomorphy; 
.756 in mesomorphy; and .762 in ectomorphy. 

Selected tests used in this study were tests of motor 
ability, as measured by the Brace Motor Ability test; 
strength, as measured by chinning on a horizontal bar; ex- 
plosive power, as measured by the Sargent Jump test, 
cardio-vascular efficiency, as measured by the Simplified 
Tuttle Pulse-ratio test; and athletic ability, as measured 
by an Athletic Index consisting of a softball throw for 
distance, a standing broad jump, and a fifty yard dash. 

Studies of white subjects which were used for compara- 
tive purposes were those of: (1) Jesse Jefferson Haw- 
thorne, Somatotype and Its Relationships to Selected Motor 
Performances of College Men, Unpublished Doctor of 
Education dissertation, The University of Texas, Austin, 
Texas, 1952, and (2) Daniel J. Pollock, Relationship Be- 
tween Somatotype and Certain Measures of Personality, 
Interests, and Physical Abilities of College Men, Unpub- 
lished Doctor of Education dissertation, The University of 
Texas, Austin, Texas, 1956. Both Hawthorne and Pollock 
were the independent judges used for rating the subjects’ 
photographs. 

The t-ratio technique was used to test the significance 

of differences found. No significant differences were 
found between the endomorphs, mesomorphs, ectomorphs 
and medials on the fifty yard dash; however, the score of 
the medials was consistently better. When compared with 
the ectomorph, mesomorph and medial, the endomorph 
was definitely inferior in ability on the softball throw, 
strength, standing broad jump, and Sargent Jump tests. 
On the Brace, Simplified Tuttle Pulse-ratio, and the fifty 
yard dash tests, the endomorphs’ performance compared 
favorably with that of the mesomorphs, ectomorphs, and 
medials. 

All combination body types were about the same in 
ability on the softball throw, Sargent Jump, Brace, and 
Simplified Tuttle Pulse-ratio tests. On the standing broad 
jump, however, the meso-endomorph was significantly in- 
ferior to the other combination body types. On the test of 
strength, mesomorphy as the primary component was as- 
sociated with a better performance when compared to 
other combination body types. Endomorphy as the pri- 
mary component was associated with a poorer performance 
when compared to other combination body types. 

Although the two racial groups were not equated as to 
physical abilities, results in this study showed the two 
races to be about the same in ability on all tests except 
the Sargent Jump test. On this test, the whites were sig- 
nificantly superior in the development of explosive power. 

It is hoped that this study will provide an impetus to 
further research in the whole area of constitutional typology, 
with particular emphasis upon relationships between physi- 
cal abilities and body type. 

Microfilm $2.50; Xerox $8.20. 180 pages. 
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THE EFFECTS OF CERTAIN PHYSIOLOGICAL AND 
PSYCHOLOGICAL TECHNIQUES ON RECOVERY 
FROM FATIGUE AND IMPAIRMENT IN ATHLETES 


(L. C. Card No. Mic 60-1713) 


Aix Barnard Harrison, Ph.D. 
Michigan State University, 1959 


Major Professor: Henry J. Montoye 


Statement of the Problem: The purpose of this study was 


to determine the effectiveness of three techniques on 
the recovery from fatigue and impairment in athletes. 
A fourth technique was used as a control to offer a 
basis of comparison for the three experimental tech- 
niques. The recovery techniques were: 1. Lying ina 
supine position (control), 2. Lying supine with arms 
and legs elevated, 3. Slow jogging or movement, 

4. Watching sound movies. The criteria for recovery 
were repeat performance runs and rate of oxygen debt 
repayment. 


Methodology: There were two parts to the study. Part 


One consisted of performance data collected on sub- 
jects at Oklahoma State University. Two subjects each 
made thirty-two repeat two-hundred yard swims dur- 
ing a fall semester and two subjects each made thirty- 
two repeat one-half mile runs during a spring semes- 
ter. The recovery techniques were introduced during 
a ten minute rest period between the swims and runs. 
These data were treated by using the analysis of co- 
variance techniques in terms of mean second runtimes. 

Part two consisted of data collected on two subjects 
in the laboratory at Michigan State University. Each of 
these two subjects made thirty-two experimental runs 
on the treadmill. Each run consisted of a standard five 
minute initial run, a ten minute recovery period and an 
all out performance run with the treadmill set at eight 
miles per hour and at a ten degree incline. Metabolic 
measures were taken so that rate of oxygen debt repay- 
ment during the recovery period could be computed. 
These data were treated by using the analysis of vari- 
ance technique to test for differences between the tech- 
niques in terms of oxygen debt repayment and times of 
the all out runs. 


Findings and Conclusions: 1. The technique of lying su- 


pine with arms and legs elevated proved to be the most 
effective of the recovery techniques studies in this ex- 
periment. 2. The slow jog or movement technique as 
used in this study was found to give no better perform- 
ance results than the control, and it was significantly 
inferior to all other techniques in terms of oxygen debt 
repayment. 3. Watching sound movies as a recovery 
technique seems to offer some benefits although the re- 
sults from this study were inconclusive. The results 
from this technique seemed to vary from one individual 
to another with the different types of movies shown. 
This technique needs further and more detailed study. 
4. There was a high negative correlation between pulse 
rate immediately after exercise and the amount of 
oxygen debt repayment during the recovery period. 
This figure may be of value as a predictive factor and 
it would be practical to use. 5. This study could not 
effectively measure recovery from fatigue (as different 








from impairment) because there was not a sufficient 
measure available of the level of fatigue reached by 
each subject. 

Microfilm $2.50; Xerox $4.80. 92 pages. 


PERSONALITY TRAITS OF SUCCESSFUL AND 
UNSUCCESSFUL WOMEN COUNSELORS IN 
GIRLS’ PRIVATE AND AGENCY CAMPS 


(L. C. Card No. Mic 60-1561) 


Herberta Marie Lundegren, Ph.D. 
State University of Iowa, 1960 


Chairman: Assistant Professor Betty van der Smissen 


The purpose of this study was to ascertain personality 
traits of successful and unsuccessful women camp counse- 
lors from girls’ private and agency camps, to study their 
backgrounds, and to assess their self-attitudes. 

The Edwards Personal Preference Schedule, a Back- 
ground Questionnaire, and the Who Am I? Twenty State- 
ments Test were selected as instruments for measurement 
of these factors. 

A random sample of the camps listed in the American 
Camping Association’s Directory of Camps was taken, and 
participating directors submitted a list of the most suc- 
cessful and least successful counselors in their employ 
within the past three years. Success was defined by each 
director for his camp. A total of 408 counselors, repre- 


senting 42 private camps and 60 agency camps, participated 
in the study. 


Edwards Personal Preference Schedule 

The analysis of variance technique was used to analyze 
the EPPS and results showed a significant F for the vari- 
ables Change and Aggression. Application of the t test 
indicated that the private successful group was significantly 
lower on Change than the other groups and that the private 
unsuccessful counselors were significantly higher on Ag- 
gression than the private successful and agency unsuccess- 
ful. The Bartlett Test of Homogeneity was also applied. 

Results of the significance ratio, which was used to 
compare the means of the college normative group and 
each of the camp counselor groups, indicated that there 
were Significant differences between the private success- 
ful counselors and the norm on Aggression, Autonomy, 
Deference, and Affiliation, and between agency successful 
and the norm for Deference, Affiliation, and Hetero- 
sexuality. The unsuccessful counselors made significantly 
more choices than the normative in the category of Change, 
and the agency unsuccessful group chose more Exhibition 
statements. The private unsuccessful group rated lower 
on Order than did the norm. 





Background Questionnaire 





Chi square analysis, which was applied to five items of 
the Background Questionnaire, revealed that successful 
counselors were older and had more education than un- 
successful counselors, and that the private successful 
counselor group was the oldest and had the most formal 
education. 


There were no significant differences between any of 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


4580 EDUCATION 





the pair groupings in amount of camper experience. How- 
ever, private successful counselors did show a difference 
in counselor experience in private camps. 

The majority of subjects were either teachers or 
college students. Chi square showed a difference in pro- 
fession between all groups but agency successful and 
unsuccessful and the private successful group had pro- 
portionately more in the physical education teacher 
category. 

The greatest T coefficient found was for counselor ex- 
perience, and the smallest was for profession. 

The t test of significance of difference between per- 
centages applied to the remaining two items revealed that 
a significantly greater number of private successful 
counselors had a camp counseling course in college, and 
the agency successful counselors had held leadership po- 
sitions significantly more than had the agency unsuccess- 
ful. 

Regarding the greatest factor contributing to success, 
the camp directors mentioned 34 categories. The top three 
were: love forand interest in children, cooperation or 
works well with others, and emotional maturity. 


Who Am I? Test 

Analysis of these data disclosed a greater number of 
statements for all four groups in the sub-consensual 
category. Camp counselors in this study, furthermore, 
categorized themselves thematically in terms of self- 
evaluative statements. 

An analysis of the significance of difference between 
percentages indicated that agency successful counselors 
classified themselves first on the TST according to their 
sex, and that the agency unsuccessful used descriptive 
adjectives in both the first and second statements. Also, 
the agency successful counselor made a significantly 





greater mention of role in the third statement than did the 
unsuccessful agency counselor. 

Analysis of religious mention showed that a difference 
existed between the two successful groups, with the agency 
successful having the higher mention. In addition, analysis 
indicated that the successful counselor had a greater 
orientation to the camp role than did the unsuccessful 


counselor. Microfilm $2.50; Xerox $7.20. 154 pages. 


PHYSICAL FITNESS CHANGES IN ADULTS 
ATTRIBUTABLE TO EQUAL PERIODS OF 
TRAINING, NON-TRAINING AND RE-TRAINING. 


(L. C. Card No. Mic 60-1676) 


Everett Earl Phillips, Jr., Ph.D. 
University of Illinois, 1960 


The purpose of the study was to investigate the changes 
and relationships of various heart size variables and other 
cardiovascular measures along with changes in levels of 
physical fitness of subjects over a period of time involving 
three equal eight-week periods of training, non-training, 
and re-training. 

An extensive review of the literature seems to indicate 
that exercise of a prolonged, continuous nature is capable 
of causing the following responses in normal middle-aged 
adults: (1) reduction of heart size, (2) larger stroke 





volume and cardiac output, (3) increased oxygen intake, 
(4) slower pulse rates, (5) improved endurance, (6) larger 
amplitudes in the R and T waves of the electrocardiogram, 
(7) larger systolic amplitude and area under the curve as 
indicated on the heartograph, (8) increased metabolic rate, 
especially if low to begin with, (9) lowered peripheral 
resistance and elastic rigidity of the aorta, (10) more 
rapid recovery after exercise, and (11) reduction of total 
serum cholesterol levels. 

Ten normal middle-aged subjects, six experimental 
and four controls, were tested every four weeks during 
three equal eight week periods of training, non-training, 
and re-training. The two exercise programs were very 
strenuous in nature, consisting of calisthenics, cross 
country running, and handball. No restrictions were 
placed on diet. The randomization test for two independent 
samples, a non-parametric technique, was used in testing 
the null hypothesis. 

The results and analysis of this study are depicted 
graphically and statistically in 25 figures and 2 tables. 
Two hundred sixteen probabilities are reported for obtain- 
ing the observed outcomes on the 72 variables used in the 
study. 

The following clear-cut conclusions shown are attrib- 
utable to the training program: 

1) Oxygen intake changed significantly at the 1% level 
during the training periods, showing average gains of .65 
L./Min. and 1.61 L./Min. for the experimental group over 
the control group which showed virtually no change (.025 
and -.12 L./Min.). Rate of oxygen intake, oxygen debt and 
rate of debt responded in a similar manner. 

2) Heart size reduced significantly at the 1% level 
during the training periods and increased during the non- 
training period. Average reductions during exercise for 
the experimental group were, Diostolic Area - 26.11 sq. 
cms. and 31.21 sq. cms., Transverse Diameter - 1.05 
cms. and 1.81 cms. The increases with non-training were 
24.83 sq. cms. and 1.16 cms., respectively. Twelve other 
heart size variables responded in a similar manner. 

3) The experimental group during the periods of 
training made significant reductions in abdominal girth, 
body weight, surface area, total fat (skinfold measure- 
ments in mm.) and specific gravity increased significantly 
with these reductions. A complete reversal was observed 
during the non-training period. The average losses in 
mm. of fat for the experimental group over the control 
group were 40 mm. and 34.5 mm.; during the non- 
training period an average gain of 26 mm. was ob- 
served. 

4) The performance values for the all-out treadmill 
run at 7 m.p.h., 8.6% grade, mile run, and five minute 
step test improved with training and deteriorated with 
non-training. These changes were all significant at the 
1% level of confidence. The average gains for the experi- 
mental group over the control group during the training 
programs were, mile run time, 44 and 57 secs., all-out 
treadmill run, 125 and 232 secs., and five minute step 
test, 47 and 38 beats. The losses during non-training 
were 24 secs., 84 secs., and 29 beats, respectively. 

5) Cholesterol values decreased significantly at the 
1% level in the experimental group with training (average 
reduction 55.5 and 81 mg./ml). A significant increase at 
the 1% level was observed during the non training period 
(38 mg./ml). 

6) The systolic amplitude and the Area of the Brachial 
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pulse wave in the experimental group increased signifi- 
cantly at the 1% level during training and decreased sig- 
nificantly at the 1% level during non-training. These 
average increases were 5.1 and 5.7 mm. in systolic am- 
plitude and .217 and .203 sq. cm. in area of the brachial 
pulse wave. The decreases accompanying non-training 
were 4.5 cms. and .15 cms. respectively. 

7) The R and T waves of the electrocardiogram in- 
creased significantly at the 1% level during training and 


decreased significantly at the 1% level during non-training. 


The average increases in R-wave were 12.6 and 13.45 mm. 
and T-wave were 4.4 and 5.25 mm. The average decrease 
in amplitude during non-training for the R-wave was 10.7 
mm. and for the T-wave it was 4.4 mm. 

Microfilm $2.50; Xerox $7.80. 168 pages. 


BIOGRAPHIES OF SELECTED WOMEN LEADERS 
IN PHYSICAL EDUCATION IN THE UNITED STATES 


(L. C. Card No. Mic 60-1571) 


Madge Marie Phillips, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor M. Gladys Scott 


The purpose of this study has been to furnish biographi- 
cal material about eight selected women leaders in physi- 
cal education in the United States. The women selected 
were Dr. Margaret Bell, Dr. Elizabeth Halsey, Miss 
Margaret H’Doubler, Miss Mabel Lee, Dr. Gertrude E. 
Moulton, Dr. J. Anna Norris, Miss Blanche M. Trilling, 
and Miss Agnes R. Wayman. A biographical sketch was 
written about each of these women in an attempt to pre- 
serve pertinent and authenticated data which historians 
may use to interpret the role women have played in the 
development of physical education in the United States and 
the development of women’s physical education. The 
biographies included the following material: biographical 
information pertaining to family background and early 
childhood; educational background; early professional ex- 


- periences; history of the physical education department 


where major contributions were made; work in profes- 
Sional organizations; publications; honors and awards; 
interests outside of physical education; activities following 
retirement; and selected writings which were illustrative 
of their contributions to physical education. 

Criteria were established for selecting the women who 
were to be included. A letter was written to the eight 
women to see if they would be willing to be included in the 
Study. The answers were all affirmative. These women 
were interviewed by the writer. In order to have an ac- 
curate record of these interviews, a tape recorder was 
used. Even though these recordings might be of historical 
value, they were used for the sole purpose of facilitating 
the accurate recording of the interview and are not avail- 
able for further use. Questions were prepared and sent to 
the women in advance of the interview. In order to ques- 
tion individuals who were students, staff members, col- 
leagues, and friends of the subjects, the interview tech- 
hique was used throughout this study. 








The investigation was pursued through reading the pub- 
lications and speeches of the subjects, reading what others 
had written about them, investigating the archives of the 
schools where they had taught, examining the literature in 
the Mary Hemenway Library at Wellesley College, and 
following up any leads developed from these sources. The 
excellent cooperation of individuals, institutions, and or- 
ganizations indicated a genuine interest in this type of study. 

A considerable amount of primary source material was 
used. However, due to the lack of authenticated records of 
institutions, individuals, and organizations, the sole use of 
primary material was impossible. In many instances the 
desired material could not be located. The decision of the 
writer was to refrain from including primarily anecdotal 
material and personal data that did not have a bearing on 
the professional careers of the women included in this 
study. Such material might have added to the total under- 
standing and appreciation of these women. 

No attempt was made to speculate about the relative 
importance of these women had they engaged in their pro- 
fessional activities during a different period in history. 
The biographical sketches were written so they could be 
read independently and no attempt was made to compare 
the lives or professional contributions of the eight women 
selected for investigation. 
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THE EFFECT OF EXERCISE ON REGIONAL 
SUBCUTANEOUS FAT ACCUMULATIONS 


(L. C. Card No. Mic 60-1681) 


Frederick Boys Roby, Jr., Ph.D. 
University of Illinois, 1960 


PURPOSE: It was the purpose of this study to investigate 
the premise that subcutaneous fat can be reduced region- 
ally by means of activating the proximate muscle groups 

over a period of time. 


METHOD: The problem was investigated in two ways: 
(1) by observing any changes in the thickness of a sub- 
cutaneous fat layer as a result of activating an underlying 
unilateral muscle over a period of time using the subcu- 
taneous fat layer over the inactive contralateral muscle 
as a control; and (2) by determining whether the relative 
subcutaneous fat patterning which has been observed to 
persist in weight loss through dietary restriction can be 
altered by exercising specific muscle groups during 
weight loss caused principally by a reduced caloric in- 
take. The Harpenden skinfold caliper was the instru- 
ment used for measurement of the subcutaneous fat 
thicknesses. 

In sub-problem I, which involved the participation of 
fifteen subjects, changes were observed in the skinfold 
thickness over the triceps of the dominant arm as a 
result of exercising this triceps by weight training three 
times per week for ten weeks; the skinfold over the in- 
active triceps served as a control. 

In sub-problem II the changes in subcutaneous fat 
patterning as a result of the experimental program 
were observed by measuring the skinfold thickness at 
fifteen sites on the body and analyzing these data 
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graphically. This sub-problem consisted of two phases, 
six overweight subjects taking part in each phase. 


RESULTS AND CONCLUSIONS: 1. In sub-problem I an 
analysis of the skinfold changes which took place over both 
triceps as a result of exercising the triceps on the domi- 
nant arm by weight training failed to indicate statistically 
that the amount of subcutaneous fat over the exercised 
triceps was reduced. A negative t of 2.60 was obtained 
which indicates that there was a mean increase in the dif- 
ference in skinfold thickness between the skinfolds over 
the triceps which were exercised and the skinfolds over 
the triceps not exercised. It is concluded that the evidence 
in this sub-problem does not support the postulate that fat 
disappears in localities where muscles are active and in 
proportion to their activity. 

2. A product-moment correlation coefficient was com- 
puted between the amount of strength gained by the exer- 
cised triceps and the changes in skinfold thickness over 
the exercised triceps. This correlation was found to be 
0.43 which is significant at the 10 per cent level. If this 
apparent relationship is not a chance happening, it could 
be due to an increase in the vascularity of the subcutaneous 
tissues as a result of the training program. 

3. To determine whether the weight training in sub- 
problem I actually increased the strength of the triceps 
which was exercised, the amount of mean improvement 
was analyzed statistically and found to be significant at 
the 1 per cent level. 

4. The data in sub-problem I indicated that there were 
no cross transfer effects of training on strength to the in- 
active triceps as a result of exercising the triceps on the 
dominant arm by weight training. 

5. In sub-problem II a graphical analysis of the sub- 
cutaneous fat patterns of those subjects who underwent a 
period of diet without exercise followed by a period of diet 
with selected exercises revealed no tendency for the exer- 
cise program to alter the fat patterns observed in weight 
loss due solely to dietary restriction. Therefore it is 
concluded from these data that the popular idea of specifi- 
cally planned exercise of certain muscle groups for the 
elimination of regional subcutaneous fat accumulations is 
not valid. 

6. A graphical analysis of the subcutaneous fat pat- 
terns of those subjects in sub-problem II who initially 
underwent a period of diet with the selected exercises fol- 
lowed by a period of diet without these exercises also 
failed to indicate that exercises directed to specific areas 
of the body alter the subcutaneous fat patterns. 

Microfilm $2.50; Xerox $6.00. 122 pages. 





THE PUBLIC RECREATION SYSTEM OF NORWAY 
(L. C. Card No. Mic 60-1686) 


Elmer Arthur Scholer, Ph.D. 
University of Illinois, 1960 


Problem To discover and record how a foreign country, 
Norway, copes with the problem of providing optimum rec- 
reation for its citizens. 

Purpose To present for the first time an accurate, au- 
thentic, and comprehensive exposition of all of the public 





recreation agencies which comprise the Norwegian cen- 4 
tralized system. It is hoped that the findings will enable 4 
recreators to compare the Norwegian system with those 
of other countries and perhaps result in the fostering of 
understanding and good will among recreators in Norway 
and America. 

Scope The study was concerned only with the public 
recreation system of Norway. 

Method Personal interviews with Norwegians having 
some relationship with the growth and development of the 
public recreation system of Norway were the major source 4 
of primary materials. Supplementing these interviews 2 
were personal observations and photography of recreation 
areas and facilities, activities and programs, examination 
and analysis of official files and records, and a survey of 
newspapers, periodicals, and book sources. 

Distinguishing Features of the Public Recreation 
System of Norway Organized recreation is currently being 
carried on in Norway by the national government and na- 
tional voluntary organizations. Eight national agencies 
have been established by the Storting, since World War II, 
to secure the cultural growth of the total society. These 
agencies, which comprise the public recreation system of 
Norway, are dispersed amongst five different ministries 
in the government. The purpose and scope of each agency 
is defined by law in which agency functions and jurisdic- 
tions are defined. Cooperation and coordination are the 
keynote for the various agencies in their planning for and 
aid to voluntary organizations, municipalities, counties, 
and the like. 

The major aim of the public recreation system is to 
provide and foster all conditions that will allow every Nor- 
wegian to participate in recreation without discrimination 
because of race, color, creed, social status, geographic 
location, or economic condition. To this end, the public 
recreation system provides consultation services to com- 
munities and organizations; assists in planning for recrea- 
tion through surveys, studies, and research; establishes 
norms and standards for recreation; conducts workshops 
and conferences on matters pertaining to recreation; 
issues publications of value to recreation; conducts sound 
long-range planning for recreation; and supervises the 
dispersement of subsidies from the national government 
and the surplus from the Tipping Pool for endeavors that 
will aid the Norwegian citizenry in recreation pursuits. 

Microfilm $4.45; Xerox $15.55. 345 pages. 
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A FACTORIAL ANALYSIS OF 
CARDIOVASCULAR VARIABLES 


(L. C. Card No. Mic 60-1694) 


Leroy Farwell Sterling, Ph.D. 
University of Illinois, 1960 





The purpose of the study was to isolate and identify 
the underlying factors which relate to cardiovascular con- 
dition by means of the factor analysis technique. In addi- 
tion the correlation between factors was determined. 

One hundred and four direct and derived measurements 
were obtained on one hundred young adult male subjects 
who volunteered their services. The test variables were 
intercorrelated using the Pearson product moment formula. 
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The factor analysis method employed was the Centroid 
Method adapted for the electronic digital computer at the 
University of Illinois. Initially twenty factors were ex- 
tracted. Nine factors were retained and rotated to oblique 
simple structure. Analytic oblique rotations were made 
by the “oblimax” program. The analytic results were 
further graphically rotated. 

Factor I was termed energy of the pulse wave. High 
loadings were obtained on all measurements of the sys- 
tolic amplitude, diastolic amplitude, and area under the 
curve of the brachial sphymogram as recorded by the 
Cameron Heartometer. 

Factor II was termed cardiovascular efficiency in a 
maximal work task. The higher loadings on this factor 
involved some combination of oxygen intake and oxygen 
debt during the all-out treadmill run. The predominating 
combinations were in terms of liters per minute per kilo- 
gram of body weight and pertain to the oxygen require- 
ment. 

Factor III was concerned with the direct and derived 
measurements of blood pressure. As the work task in- 
creased in severity, the diastolic rather than the systolic 
blood pressure contained the higher loadings. Pulse pres- 
sure in the more strenuous work performances contained 
the highest loadings. 

Factor IV had moderately high loadings on the body 
weight and R/T waves of the electrocardiogram. The “T” 
wave was negatively related on this factor as was gross 
oxygen intake during the all-out treadmill run (L/m/Kg.). 
This factor was believed to be concerned primarily with 
the size of the individual. 

Factor V was identified as reflecting the heart rate 
response to submaximal work tasks in relation to the 
normal quiet sitting heart rate. High loadings on this 
factor were all pulse ratios in response to behcn stepping 
at various rates of speed - particularly at the rates of 18, 
24 and 30 steps per minute with the rates of 12 and 36 fol- 
lowing in order of magnitude. 

Factor VI contained high loadings on the all out tread- 
mill run time and the gross and net oxygen intake variables 
during the run (L and L/kg). The factor was felt to reflect 
a person’s ability to consume and utilize oxygen during 
hard exhaustive work performances. 

Factor VII contained high loadings on all heart rate 
measurements regardless of whether they be taken when 
a subject was in the so-called quiet state, after moderate 
exercise, or after more strenuous activities. This factor 
was felt to reflect the basic physiological mechanisms 
which govern the rate of the heart beat in general. 

Factor VIII contained high loadings on only three vari- 
ables with each of these being related to the decrement in 
pulse wave amplitude or area between the sitting and 
standing, or sitting and post-run brachial sphygmograms. 
The factor was believed to reflect splanchnic tone. 

Factor IX had two clusters of test variables; one 
cluster represented oxygen intake during the run (L/m/kg) 
and the second cluster represented diastolic blood pres- 
sure. In view of the relationship between this factor and 
the other eight factors, it was felt that this factor was pri- 
marily reflecting the diastolic blood pressure measure- 
ments and was so tentatively termed. 

Microfilm $2.50; Xerox $10.15. 121 pages. 





AN INVESTIGATION OF SELECTED 
PERFORMANCE TESTS OF MALE CHILDREN 
IN GRADES FOUR, FIVE, AND SIX OF THE 
PUBLIC SCHOOLS OF THE STATE OF MICHIGAN. 


(L. C. Card No. Mic 60-1798) 


Ronald Burton Thompson, Ph.D. 
University of Michigan, 1960 


The purpose of the study was to investigate the status 
of ability of the fourth, fifth, and sixth grade boys in the 
public elementary schools of the State of Michigan in se- 
lected motor performance and fitness tests. The test 
items selected were the following: right and left grip 
strength, sit-ups, trunk flexion, modified pull-ups, stand- 
ing broad jump, and the 50-yard dash. Through the use of 
multi-stage probability sampling, 473 boys were selected 
from nineteen schools located throughout the State of 
Michigan. 

The basic problem of the study was to inventory the 
motor performance and physical fitness level of male 
children, as measured by the battery of seven selected 
tests and to determine norms for these children in the 
test items. The basic hypothesis was that male elementary 
school children increase in selected physical performance 
tests as they progress from the fourth grade to the sixth 
grade. The second hypothesis was that there is a signifi- 
cant difference in mean scores between boys who pass the 
Kraus-Weber Test and those who fail in the selected physi- 
cal performance tests. A third hypothesis was that there 
is a significant difference in mean scores between boys 
who have enrolled in physical education and those who have 
not enrolled in physical education. 

Confidence limits were used to indicate whether there 
were significant differences between grade means in the 
selected motor performance tests. The confidence limits 
for significant differences between means were also com- 
puted for each of the four specific groups (physical educa- 
tion and no physical education; passing Kraus-Weber Test 
and failing Kraus-Weber Test). Correlation coefficients 
were determined for comparisons between the test items 
and also between the test items of grade and growth 
factors of age, height, and weight. Percentile tables were 
established for each of the selected motor performance 
test items. 

The basic hypothesis was found tenable to the extent 
that male elementary school children increased their 
mean performance with grade in grip strength, sit-ups, 
standing broad jump and the 50-yard dash. The second 
hypothesis concerning the results of applications of the 
Kraus-Weber Test was rejected for all test items except 
trunk flexion. There was no significant difference in 
mean scores between the group passing the Kraus-Weber 
Test and the group failing the Kraus-Weber Test in grip 
strength, sit-ups, modified pull-ups, standing broad jump 
and the 50-yard dash for all three grades. In all three 
grades the group mean for trunk flexion of those boys 
passing the Kraus-Weber Test was significantly higher 
than the group mean of those boys failing the Kraus-Weber 
Test. The third hypothesis was found tenable to the extent 
that the mean scores for fourth grade boys in the 50-yard 
dash, fifth grade boys in the standing broad jump, and 
sixth grade boys in the standing broad jump and right grip 
strength who were enrolled in physical education were 
significantly higher than those boys who were not enrolled 
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in physical education. In all other test items for all three 
grades there was no significant difference in mean scores 
between the boys enrolled in physical education and those 
boys who were not enrolled in physical education. 
Microfilm $2.50; Xerox $6.20. 126 pages. 


AN EVALUATION OF SECONDARY SCHOOL 
PHYSICAL EDUCATION ACTIVITIES FOR BOYS TO 
DETERMINE THEIR EDUCATIONAL POTENTIALS 


(L. C. Card No. Mic 60-1933) 


Irwin Theodore Wiesenthal, Ph.D. 
New York University, 1960 


Chairman: Professor Leonard A. Larson 


The Problem and Its Importance 

According to authorities there is a peak or optimum 
point at which each activity can make its greatest contri- 
bution to child development. There is at the present time 
a lack of a valid basis for the selection and inclusion of 
activities in the curriculum according to their contribution 
to the development, leadership and adjustment of the in- 
dividual. The development of the present curriculum in 
physical education has evolved largely as a result of ex- 
perience. There exists, therefore, a need to evaluate 
activities on the basis of sound, valid criteria in order to 
select activities for inclusion in the curriculum consistent 
with the facts of child development. 








Historical Background 

The major work done in the field of activity evaluation 
was started in 1927 with the appointment of a Committee 
on Curriculum Research by the College Physical Educa- 
tion Association. This Committee, under the leadership 
of LaPorte,’ evaluated activities in terms of five out- 
standing needs which might be modified by physical edu- 
cation activities. Activities were rated on the basis of the 
following rather broad needs or objectives: physical, 
social, psychological, safety and recreational. 





Procedures Used in Collecting Data 

In order to obtain the facts relating to the development, 
leadership and adjustment of secondary school boys, the 
applied literature in the fields of growth and development, 
anatomy, physiology, sociology, education, and psychology 
was summarized. The treatment of the data involved 
verbal exposition under logical headings. 

To determine the activities which are classified as de- 
sirable physical education activities for boys on the sec- 
ondary school level, an exhaustive study of the literature 
dealing with curriculum and program construction was 
made. The data thus secured was summarized in verbal 
statements and tabular form. 

To establish and validate the criteria for evaluating 
activities, the data relating to the development, leadership 
and adjustment of secondary school boys was analyzed. 
Statements of fact were used with further substantiation 
from the literature to establish criteria. 

To evaluate the activities a rating system was de- 
veloped upon which the potential of the desirable activities 
was judged. Activities were subjected to a first and 





second rating, and results were recorded in tabular 
form. 

In order to derive principles concerning the evaluated 
activities to serve as a frame of reference for program 
adaptation, the statements of fact already determined in 
the study were analyzed. These facts provided the basis 
for the establishment of principles. 


The Results 





Eighteen criteria, covering all areas of development, 
adjustment and leadership of adolescent boys, were estab- 
lished through scientifically sound research in order to 
evaluate desirable physical education activities. Forty- 
one different activities have been evaluated and show 
varying potentials for realizing the accepted aims and 
objectives of physical education. Finally, twenty-six 
principles were developed to implement the adaptation of 
the evaluated activities to the physical education program. 


Conclusions and Recommendations 





Activities classified as team sports have great potential 
for realizing the aims and objectives of physical education 
in all areas of development, adjustment and leadership. 
Other activities which have high potential in one area do 
not necessarily have high potential in other areas. Since 
the needs of adolescent boys can best be met by various 
activities introduced during certain stages of their de- 
velopment, it is recommended that the results of this 
study be used as a framework for the selection and inclu- 
sion of activities in the curriculum. 

Microfilm $3.75; Xerox $13.05. 289 pages. 
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A STUDY OF THE RELATIONSHIPS BETWEEN 
CERTAIN SPECIALIZED APTITUDES AND MEASURES 
OF PHYSICAL AND PSYCHOLOGICAL GROWTH 


(L. C. Card No. Mic 60-1738) 
Harold Kenneth Barker, Ph.D. 
University of Michigan, 1960 


Statement of Problem 





The general problems explored in this study were the 
relationships between measures of specialized aptitudes 
(abstract reasoning, space relations, mechanical reason- 
ing, and clerical speed and accuracy) and assessments of 
intelligence, school grades, achievement test results, 
measures of physical growth, and a composite measure of 
all of these variables. To these data a comprehensive 
correlation analysis was applied to ascertainthe several 
kinds of relationships that might exist. 


Procedures 








Tenth grade students from the University School of the 
University of Michigan made up the sample which included 
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the classes from 1957-60 inclusive. A statistical analysis 
was made to find the relationship between a composite 
measure of growth and certain specialized aptitudes. The 
conclusions below apply to a population for which the 
sample may be considered to be a random one. 

In addition to the central problem a study was made to 
ascertain whether or not a marked variation in the total 
growth pattern would be reflected in a pronounced varia- 
tion among the several aptitudes and for the different in- 
dividual measures of growth. 

Differences among aptitudes were investigated and 
their relationship to levels of intelligence was ascertained. 
Further, an attempt was made to determine any relation- 
ship that existed between aptitudes in order of specializa- 
tion and a composite measure of growth. This same 
question was studied for the six component measures of 
growth. 


Results 

1. Significant and positive relationship exists between 
specialized aptitudes and a composite measure of growth. 

2. High variations in the total growth pattern are sig- 
nificantly associated with high variations in the several 
aptitudes. There is a relationship between levels of spe- 
cialization and individual measures of growth. However 
specialization is not significantly powerful to have other 
than minimal and general usage. 

3. Children in the lowest quarter of measured mental 
ability reveal on the average wider deviations among the 
various aptitudes than do children in the highest quarter 
of mental ability. 

4. Highly specialized aptitudes show a low relationship 
to a composite measure of growth. 

5. There seems to be some relationship between levels 
of specialization of aptitudes and individual measures of 
growth. 


Conclusion 
The evidence from this study indicates that a significant 

and positive relationship does exist between specialized 
aptitudes and a composite measure of growth. Also estab- 
lished was the fact that deviations and a composite meas- 
ure of growth tend to be accompanied by parallel disper- 
sions among the various aptitudes. Wider deviations 
among aptitudes are significant more frequently in the 
lower ranges of intelligence as contrasted with the upper 
ranges. Finally, when intelligence is low, the aptitude 
most likely to be low is abstract reasoning. 

Microfilm $2.50; Xerox $5.60. 111 pages. 


THE VALIDITY OF TWO OBJECTIVE 
MEASURES OF ACADEMIC MOTIVATION 


(L. C. Card No. Mic 60-1544) 
Jung Hong Bay, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Leonard S. Feldt 


The primary purpose of this study was to evaluate two 
personality tests which were designed to assess a college 
Student’s academic motivation or his need for achievement. 





These instruments were the Edwards Personal Preference 
Schedule and the California Psychological Inventory. Both 
tests are comparatively new and both have been rather 
favorably reviewed in professional journals. Almost all 
reviews have indicated the desirability of studies of con- 
current and predictive validity. Three scales (Achieve- 
ment, Deference, and Endurance) from the Edwards Per- 
sonal Preference Schedule and six scales (Achievement 
via Conformance, Achievement via Independence, Intel- 
lectual Efficiency, Good Impression, Sense of Well-being 
and Communality) from the California Psychological In- 
ventory were selected for study. 

The two instruments were administered under two 
different sets of conditions. The first condition was de- 
signed to elicit frank and sincere responses; the second 
was designed to duplicate the pressures which the ex- 
aminees would feel if the instruments were administered 
as part of a college admissions test battery. The validity 
of each scale was investigated from two approaches: its 
sensitivity to faking and its relationship to college grades. 
Sensitivity to faking was assessed by a comparison of 
mean scores obtained under the two administrative condi- 
tions. Analysis of variance techniques were used to test 
the significance of the differences between means. Rela- 
tionship to college grades was evaluated by multiple 
regression techniques. Each scale was combined with 
high school grade point average and composite score of 
Iowa entrance test. A complete table of product moment 
correlations was prepared for each multiple regression 
analysis. Subjects used in this study were 200 under- 
graduates enrolled in the Educational Psychology and 
Measurement course at the State University of Iowa during 
the spring semester of 1959. The sequence of testing was 
organized so that no subject took the same test twice nor 
was tested twice under the same conditions of administra- 
tion. 

The following conclusions were drawn: 

1) All three scales of EPPS and Ac, Ie, Wb, and Gi 
scales in CPI showed significant sensitivity to the admin- 
istrative conditions. For each scale, the mean was sig- 
nificantly higher under motivated conditions. The Ai and 
Cm scales showed no significant condition effect. 

2) The EPPS Achievement scale was the most promis- 
ing personality scale of these studied for predicting college 
GPA. It did not add a great deal to the multiple correla- 
tion coefficient, however, and a significant condition to the 
multiple regression resulted only when honest responses 
were obtained. 

3) The Achievement Potential and Intellectual Effi- 
ciency Measures in CPI predicted college grades with a 
fair accuracy, but when other variables, such as entrance 
test composite or highschool grades were included in the 
regression equation, these scales added little to the ac- 
curacy of prediction. When these scales were not an- 
swered honestly by the examinees, their potential value 
declined. 

4) The most powerful predictor throughout this study 
was the entrance test composite score. This was followed 
by high school grade point average. 

Microfilm $2.50; Xerox $7.20. 154 pages. 
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A COMPARISON OF INTRARACIAL AND 
INTERRACIAL LEVELS OF ASPIRATION 


(L. C. Card No. Mic 60-1616) 


Elias Blake, Jr., Ph.D. 
University of Illinois, 1960 


Background and Purpose 

When the Supreme Court was hearing arguments for 
and against the continuation of racial segregation in public 
schools, it was presented with the opinions of a number of 
psychologists and sociologists to the effect that racial 
segregation has an adverse effect on the personality de- 
velopment of Negroes. A recurring argument by the psy- 
chologists and sociologists was that the Negro suffers a 
loss of self-esteem and develops feelings of inferiority. 

It should follow that racially mixed schools will have a 
different effect on personality development than racially 
segregated schools. 

This study attempts to determine if some of the effects 
of segregation versus integration on the personality of 
Negroes could be seen in the way levels of aspiration are 
set. To this end levels of aspiration of Negroes in inte- 
grated and segregated high schools were compared and 
the levels of aspiration of white pupils from integrated 
schools were compared with those of Negroes from inte- 
grated and segregated schools. 





Methodology 

Level of aspiration was the algebraic difference be- 
tween actual rank in classroom group in English and the 
prediction of rank in classroom group on a final examina- 
tion in English. The groups used in the study were a 
group of Negro and white students from racially mixed 
public schools and a group of Negro students from a segre- 





gated public high school. There were 59 pupils in each 
group and they were paired on the basis of intelligence, 
socio-economic status and achievement. Teachers nor 
students knew racial comparisons were to be made. 


Findings 

1. Negro students in integrated schools set higher 
levels of aspiration, on the average, than do white pupils 
in the integrated schools. The difference was statistically 
significant. 

2. The average level of aspiration of the segrated 
Negro group was higher than of the integrated group, but 
the difference was not statistically significant. 

3. The average level of aspiration of the segregated 
Negro group was higher than that of the white students 
from integrated schools. The difference was statistically 
significant. 

4. The segregated Negro group set fewer levels of 
aspiration below past performance when compared to both 
the Negro and white integrated school groups. Only the 
difference between the white students and the segregated 
Negro group was statistically significant. The difference 
between the white and Negro groups from integrated 
schools was not statistically significant, as far as the 
number of levels of aspiration set below past performance, 
though the integrated Negro group set a greater number of 
levels of aspiration below past performance. 

5. The segregated and integrated Negro groups set a 
significantly greater number of levels of aspiration very 
high above past performance when compared to the inte- 


grated white students. The differences were statistically 
significant. The segregated Negro group set agreater num- 
ber of levels of aspiration very high above past perform- 
ance when compared to the integrated Negro group; the 
difference was not statistically significant. 


Discussion 





The findings are interpreted as showing the effects of 
social discrimination on Negroes. Their higher levels of 
aspiration, when compared to whites, are seen as evidence 
of the Negro’s attempt to maintain his self-esteem in the 
face of discrimination. The very small number of levels 
of aspiration set below performance and the tendency to 
set more levels of aspiration very high above past per- 
formance in the segregated Negro group, is explained by 
saying that the segregated Negro’s self-esteem is attacked 
more intensely than that of the other two groups. There- 
fore, segregated Negro pupils may see low goals as 
evidencing inferiority more so than Negro or white inte- 
grated school pupils. They, in turn, may feel much more 
of a need to prove themselves through the setting of un- 
usually high levels of aspiration, i.e., segregated Negro 
students, when compared to the other two groups. 

Microfilm $2.50; Xerox $5.40. 108 pages. 


NON-INTELLECTUAL DIMENSIONS OF 
SOME ACADEMIC PERFORMANCE 


(L. C. Card No. Mic 60-1971) 


Sanford Melvin Bunin, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Royal B. Embree 


In order to investigate the propositions that there 
would be significant differences in the functioning person- 
ality among groups varying in academic performance when 
ability was similar, among groups varying in ability when 
academic performance was similar and among groups 
varying in both academic performance and in ability, stu- 
dents in the College of Business Administration at the 
University of Texas were assessed by the Edwards Per- 
sonal Preference Schedule (a measure of 15 manifest _ 








needs). The grade point averages were computed for each 
student for a series of core courses common to the sample 
and the score earned on the American Council on Educa- 
tion Psychological Examination was defined as the ability 
score. The total sample consisted of one hundred thirty- 
five full time upper class students in the College of Busi- 
ness Administration. 

The study investigated the differences among the groups 
on each of the fifteen manifest needs. Further analysis 
was made to determine the profile similarity or dis- 
similarity of the groups. Preliminary data indicated that 
the groups were homogeneous with respect to control cri- 
teria and heterogeneous with respect to the experimental 
data. 

The results of the study bore out the propositions. 
Significant differences in manifest needs were found among 
groups defined by levels of performance, among groups 
defined by levels of ability and among groups defined by 
levels of performance and ability. 
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Further analysis indicated that the groups defined as 
overachievers, as underachievers and as par achievers 
had significant differences in manifest needs. 

Three groups of over achievers indicated profile simi- 
larity and the three groups of underachievers indicated 
profile similarity. Of particular importance was the find- 
ing that the three par achievers indicated significantly 
different profiles. 

The results of the study suggest that the student’s 
functioning personality must be taken into account when 
attempting to evaluate ability and performance. Further- 
more, the over-all classification of students as over- 
achievers, as underachievers or as par achievers does not 
adequately consider the personality differences among the 
groups. This is especially true for the par achievers. 
Microfilm $2.50; Xerox $4.40. 84 pages. 


THE EVALUATION AND DEVELOPMENT OF 
TECHNIQUES FOR TESTING THE VISUAL ACUITY 
OF TRAINABLE MENTALLY RETARDED CHILDREN 


(L. C. Card No. Mic 60-1981) 


Jasper Elliott Harvey, Ph.D. 
The University of Texas, 1960 
Supervisor: William G. Wolfe 

This study was designed to investigate systematically 
(1) the performance of the trainable child on commercially 
available test instruments designed to determine visual 
acuity and muscle deviation; (2) the kinds of perceptual 
behavior which were observed when pictures, figures, 
silhouettes, or letters were presented tachistoscopically 
for varying lengths of time; (3) the extent to which com- 
mercially available tests of visual acuity and of muscle 
deviation and the extent to which modified/constructed 
tests designed to determine visual efficiency interrelated, 
measured the same thing, or evaluated various aspects of 
vision and/or perceptual responses of trainable mentally 
retarded children; and (4) the extent to which commer- 
cially available test instruments designed to determine 
visual acuity and muscle deviation and the extent to which 
modified/constructed tests designed to determine visual 
efficiency were in agreement with the clinical evaluations 
of an ophthalmologist. Two test batteries were employed. 
Those batteries were Series I, which consisted of eight 
commercially available instruments, and Series II, which 
consisted of ten modified/constructed tests presented 
tachistoscopically within limits of exposure time of .01 
second to 1.0 second, inclusively. Each test, where pos- 
sible, was administered to each child on a pretest, train- 
ing, post-test basis. 

The eight commercially available tests included in 
Series I were: American Optical Illiterate E, A New 
Series of Test Cards for Determining Visual Acuity in 
Children (Sjogren), American Optical Kindergarten Chart, 
Keystone Preschool Test, Massachusetts Vision Test, 
Visual Achievement Forms, and Dvorine Pseudo-Isochro- 
matic Plates, Section 2. The five modified tests and 
targets used for Series II were: Sjogren Hand, Kinder- 
garten Chart, Snellen E, Visual Achievement, and Keystone 
Preschool. The five constructed tests used for Series II 





were drawn from toys which were within the experiential 
background of the sample population. Variation between 





the five constructed tests consisted of type of figure, out- 
line or silhouette, background and target color, and con- 
text background. Targets employed were: bus, fish, boat 
duck, and ball. 

Major research findings of this study were: 


a 


10. 


The Sjogren, American Optical Kindergarten Test, 
and Keystone Preschool Test, tests of visual acuity 
included in Series I, commercially available tests, 
were significantly correlated with the American 
Optical Illiterate E (Snellen Chart). 


There was a significant difference between the pre- 
test and post-test performances of Tests 3, 4A, and 
4B of the Massachusetts Vision Test which was the 
result of training and/or maturation. 


Performance scores on the Visual Achievement 
Forms indicated that the form perception of train- 
able mentally retarded children, in terms of copy- 
ing ability, improved for the youngest group of 
children, mentally and chronologically, but did not 
differ significantly over time for older trainable 
retarded children. 


Performance scores on the Dvorine Pseudo- 
Isochromatic Plates, Section 2, indicated a signifi- 
cant increase in color perception over time and 
with maturation. 


Each of the nine modified/constructed tests was 
significantly correlated with the Snellen E. 


The pretest performance on nine of the ten modified/ 
constructed tests of Series II was significantly cor- 
related with post-test performance. Treatment of 
data of the Kindergarten Chart indicated no signifi- 
cant difference between pretest and post-test per- 
formance. 


There was no significant difference between the 
two factors of visual acuity and perception of 77 of 
98 sub-tests, 78% of the response items, when the 
difference in performance between the four Series 
I and Series II tests which used the same visual 
targets was considered. For 21 of 98 sub-tests, 
22% of the response items, the difference in per- 
formance between the four Series I and Series I 
tests which used the same visual targets could be 
attributed to training. 


The screening findings of the Sjogren, Series I, 
when compared with clinical judgment, yielded the 
highest number and percentage of correct referrals; 
however, screening findings of the American Optical 
Illiterate E and Kindergarten Charts compared fa- 
vorably with those of the Sjogren and should be 
considered. 


Comparison of screening findings of Tests 3, 4A, 
and 4B of the Massachusetts Vision Test indicated 
that screening tests for muscle deviations could be 
included in a battery used to screen for visual 
anomalies of trainable children. 


Screening findings of the Sjogren Hand, Series II, 
when compared with clinical judgment, yielded the 
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highest number and percentage of correct referrals. 


Screening findings of the Snellen E, M/C 1, M/C 3, 
and M/C 5 compared favorably with those of the 
Sjogren Hand and should be considered. 

Microfilm $4.85; Xerox $17.10. 380 pages. 


THE EFFECTIVENESS OF THE TELEPHONE AS 
A MEDIUM FOR FOLLOW-UP INTERVIEWING 


(L. C. Card No. Mic 60-1772) 


Kenneth Frank Jenkins, Ph.D. 
University of Michigan, 1960 


The purpose of this study was to determine whether or 
not the telephone could be used with any degree of confi- 
dence in follow-up interviewing. The vehicle for the study 
was a follow-up interview with former clients of The Vo- 
cational Guidance Center at Fenn College in Cleveland, 
Ohio. A questionnaire containing items of the open-end 
variety was used for standardization of the interviews 
which were recorded on tape. Seventy-four interviews 
were completed, thirty-seven by telephone, thirty-seven 
face-to-face. Four graduate students, who were unaware 
that the true purpose of the study was a comparison of 
media, were used as interviewers. 

From the material collected in these interviews the 
following computations were made: 


1. The amount of time consumed by the interview. 


The number of words used by the respondent. 


2 
3. The number of themes developed by the respondent. 
4 


The degree of intensity in the answers to the survey 
questions. 


The first three were straight counts of: minutes con- 
sumed, words used by the respondent, and themes gener- 
ated by the respondent. The fourth computation was made 
only on that part of the interview which contained the 
scorable response to the survey question. Two judges in- 
dependently decided upon negative or positive content and 
the degree of intensity of the opinion expressed. A five 
point scale was developed for this rating procedure. 

An analysis of variance was made on each of the four 
computations. The variation was found to be so high for 
the first three items that confidence could not be placed 
in these totals or means. The fourth computation showed 
no significant difference in the means of the groupings re- 
gardless of medium or interviewer. The confidence limits 
of the proportions of favorable and unfavorable responses 
indicated that the samples used were sufficient for the 
purpose of the study. The quartile made up of interviews 
with the most negative content contained an equal number 
of telephone and face-to-face interviews; the quartile 
containing the most favorable interviews carried seven 
interviews by telephone, eleven face-to-face. 

Frames of reference used by respondents and probes 
used by interviewers were compared by medium and by 
interviewer. The variation was again too high for confi- 
dence in totals or in means. 

It was the author’s conclusion that in its qualitative 
aspects, the study established that the telephone has a 





place in follow-up reserach. The inconsistencies which 
the analyses of variance disclosed were believed to be 
due not so much to the variation inherent in the two inter- 
view media as variation which was the result of the lack 
of technical training in the interviewing staff. 

Microfilm $2.50; Xerox $7.20. 154 pages. 


THE EVALUATION AND DEVELOPMENT 
OF TECHNIQUES FOR TESTING 
THE AUDITORY ACUITY OF TRAINABLE 
MENTALLY RETARDED CHILDREN 


(L. C. Card No. Mic 60-1989) 


James Robert MacPherson, Ph.D. 
The University of Texas, 1960 


Supervisor: William G. Wolfe 


This was a study of audiometric techniques for use 
with trainable mentally retarded children. Pure-tone 
threshold acuity, psychogalvanic skin response (PGSR), 
speech reception, and screening techniques were used. 

Twenty-six trainable mentally retarded children were 
used as the sample in this study. All of these children 
were in classes for the trainable mentally retarded. One 
class was in a public school; another class was in an 
opportunity center; and the third class was in a state 
school for the mentally retarded. The neurologist divided 
the children into four neurological groups: (1) the non- 
mongoloid with no neurological defect; (2) the non- 
mongoloid with neurological defect; (3) the mongoloid 
with no neurological defect; and (4) the mongoloid with 
neurological defect. 

Three pure-tone threshold acuity techniques were 
used: (1) a technique in which a red light was placed be- 
hind the child and the light blinked every time the sound 
was presented to the child; (2) the ear-choice technique in 
which the child was asked to point to the ear in which the 
sound was heard; and (3) a technique using a Pediacou- 
meter. Also, a modified speech reception technique was 
used in which nine toys were placed in front of the child 
and the child was asked to pick up the toy when he heard 
its name. 

The three pure-tone threshold acuity techniques and 
the speech reception technique were given in a test, retest 
sequence with training preceding the post-test. Music was 
used to train the children for the pure-tone techniques. 
The training for the modified speech reception technique 
consisted of an intensive period of naming the toys to be 
used in the test. 

Two tests were given using the PGSR. One PGSR test 
was a pure-tone threshold acuity test. The other test used 
the PGSR as a screening test. 

Two screening techniques for use with trainable men- 
tally retarded children were developed. One technique 
used a remote control toy “car” which was wired into the 
circuit of an Otometer, Model 600 D. The other screen- 
ing technique was a toy “stop light” which was used with 
the Otometer. Both the “car” and the “stop light” were 
individual screening techniques. 

The results showed that more children responded to 
all audiometric techniques after training than before 
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training. More children responded to the pretest of the 
modified speech reception test than to the pretest of the 
pure-tone threshold acuity techniques. The time required 
to administer the speech reception technique was less 
also than for the pure-tone threshold acuity techniques. 
The results showed that the different pure-tone audio- 
metric techniques give different results with the children. 
There were no Significant differences between the pre- 
tests; however, the post-test results of the blinking light 
technique and the technique using the Pediacoumeter dif- 
fered significantly from the post-test results obtained 
with the ear-choice technique. 

The PGSR techniques were not successful with this 
sample of children. One problem was the difficulty of 
conditioning these children to the PGSR. The other prob- 
lem was the emotional upsets which these children had 
when PGSR was used with them. It was concluded that 
PGSR probably should not be used with trainable mentally 
retarded children unless all other techniques have failed. 

Both Otometer screening techniques were successful 
in screening for hearing loss in this group of trainable 
mentally retarded children. However, these screening 
techniques must be used with a large sample of children 
before they can be considered valid for use with trainable 
mentally retarded children. 

Microfilm $2.50; Xerox $10.35. 129 pages. 


DECEPTION ON SELF-SCORED TESTS AS 
A FUNCTION OF IMMEDIATE, BACKGROUND, 
AND RESIDUAL STIMULUS FACTORS. 


(L. C. Card No. Mic 60-1997) 


Archie Lee Pitman, Ph.D. 
The University of Texas, 1960 


Supervisor: Gordon V. Anderson 


A total of 235 eighth grade pupils were allowed to self- 
score their answer sheets on three routine course exami- 
nations. A duplicate copy of each pupil’s answer sheet was 
made prior to the self-scoring. Original and duplicate 
answer sheets were then compared and any change made 
by a pupil in the self-scoring situation or any error in 
figuring that increased his score was considered evidence 
of cheating. 

The adaptation-level paradigm of Helson was used as 
the experimental frame of reference. The number of 
errors on each pupil’s answer sheet constituted the im- 
mediate stimuli. On the second examination each of the 
following background stimulus factors was studied in two 
class groups: (1) an absence of any reference to cheating, 
(2) a chalkboard illustration by the teacher of what would 
happen to the relative class positions on the test if low 
scoring pupils cheated, (3) a reaction by low peer status 
pupils to the possible effect on them of others’ cheating, 
(4) a reaction by high peer status pupils to the possible 
effect on them of others’ cheating, (5) the teacher’s ex- 
hortation not to cheat while scoring the papers. The 
residual stimulus factors studied were: twelve person- 
ality factors including intelligence as measured by Cat- 
tell’s Junior Personality Quiz, family life style as meas- 
ured by the Index of Value Orientations of McGuire and 








White, a measure of each pupil’s acceptance by his peers, 
and a measure of each pupil’s acceptance of his peers. 
The last two measures were derived from a sociometric 
technique of Bonney. 

Analysis of variance studies of the results were made 
using a transformation recommended by Snedecor when 
the basic data are proportions. Following is a summary 
of the principal findings: 


1. The immediate stimuli (number of errors) were more 
significantly related to cheating behavior than any 
other variable. 


2. The high and low peer status backgrounds established 
prior to self-scoring of the second examination signifi- 
cantly lessened the cheating behavior of girls (chi square 
significant at .05 level) but did not significantly lessen 
the cheating behavior of boys. 


3. Three of the twelve factors of the Junior Personality 
Quiz of Cattell et al. in interaction with immediate stim- 
uli were found to be significantly related to cheating be- 
havior. Pupils were less likely to cheat who scored as 
indicated on any one of the factors listed below than pu- 
pils who scored at the opposite pole on any one of these 
factors: 


a) High on factor 4, self-control and inhibition. 


b) Low on factor 6, dislike for groups, rigidity, 
preference for serious friends. 


c) High on factor 12, intelligence. 


4. A negative relationship was found between pupils’ grades 
and total cheating on all three examination expressed 
by r = -.32 significant at the .01 level. 


5. The family life style of the pupil was not found to be 
significantly related to cheating behavior. 


6. Acceptance by peers was not found to be significantly 
related to cheating behavior. 
Microfilm $2.50; Xerox $5.00. 100 pages. 


AN EXPERIMENTAL COMPARISON OF 
DIRECT-DETAILED AND DIRECTED DISCOVERY 
METHODS OF TEACHING ORTHOGRAPHIC 
PROJECTION PRINCIPLES AND SKILLS 


(L. C. Card No. Mic 60-1684) 


John D. Rowlett, Ed.D. 
University of Illinois, 1960 


The purpose of this study was to provide formal research 
evidence as tothe effectiveness of two selected methods of 
instruction as measured by 1) initial learning, 2) retention, 
and 3) transfer ina learning situation involving problem- 
solving with meaningful materials. The experiment was de- 
signed, in addition, totest for interaction between teaching 
methods and high, average, and low ability levels. The di- 
rected discovery method, a method involving leading ques- 
tions and “hints” was contrasted with adirect-detailed pro- 
cedure involving highly specific instruction. Orthographic 
projection principles and skills were used as the learning task. 

A treatments x levels x sex design was employed in 
this experiment. Direct-detailed and directed discovery 
teaching methods, and a single control comprised the 
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three treatments. High, average, and low ability groups 
constituted the three levels. 

The sample used in this study consisted of 168 ninth 
grade boys and girls. Seventy-two received directed dis- 
covery instruction, and 72 were instructed by the direct- 
detailed method. A control group of 24 subjects received 
no instruction but took the 5 criterion tests. The direct- 
detailed and directed discovery groups were each com- 
posed of 36 boys and 36 girls representing the three 
ability levels. The high ability subjects tested at or above 
an IQ of 108, the average subjects between 97 and 107, and 
the low ability subjects at or below 96. The control group 
was composed of 12 boys and 12 girls representing the 
three ability levels. 

The principles of orthographic projection were se- 
lected as the learning task for this study. These princi- 
ples were illustrated and applied as the subjects manipu- 
lated the three-dimensional objects provided them, and as 
they solved problems in their individual workbooks. Sub- 
jects were taught in groups of 24, each group being com- 
posed of 4 subjects from each ability level x sex. The 
subjects received 49 minutes of instruction. The first 8 
minutes of instruction was identical for both groups. The 
remaining 41 minutes was devoted to differential treat- 
ments. All oral instructions were tape-recorded and 
keyed to a workbook of problems. The subjects solved the 
workbook problems in accordance with the taped instruc- 
tions. 


Three testing periods were used during the experiment. 


Immediately following instruction the subjects completed 
a 50 minute initial learning test. Twelve days after treat- 
ment they were given a 50 minute retention and a 50 
minute transfer test. Six weeks after treatment the re- 
tention and transfer tests were again administered. 

Directional two-sided t-tests were employed in testing 
the hypotheses. On the basis of these tests the following 
conclusions were formulated: 


1. The direct-detailed and the directed discovery methods 
are equally effective in regard to the initial learning of 
orthographic projection principles and skills. 


2. The directed discovery method is superior when con- 
trasted with the direct-detailed method with reference 
to the retention and application of orthographic projec- 
tion principles and skills as measured 12 days after 
instruction. 


3. The directed discovery method is superior to the direct- 


detailed method with regard to transferring projection 
principles and skills as measured 12 days after treat- 
ment. 


4. The directed discovery method is superior to the direct- 


detailed method in terms of the retention and applica- 
tion of orthographic projection principles and skills as 
measured six weeks after instruction. 


5. The directed discovery method is superior to the direct- 


detailed method with respect to transferring projection 


principles and skills as measured six weeks after treat- 


ment. 


6. There is no interaction between teaching methods and 


ability levels. 
Microfilm $3.10; Xerox $10.80. 239 pages. 












A STUDY OF THE DEVELOPMENT OF A 
FORCED-CHOICE STUDY HABITS AND 
ATTITUDES INVENTORY FOR THE 
PREDICTION OF SCHOLASTIC SUCCESS AT 

A STATE COLLEGE OF AGRICULTURE 


(L. C. Card No. Mic 60-1946) 


William Lavon Smith, Ph.D. 
Cornell University, 1960 


The purpose of this study was to develop and partially 
evaluate a technique to detect academic over and under- 
achievers beyond the prediction efficiency provided by 
measurements of intellectual ability, achievement, aptitude 
and past performance. A basic hypothesis for the study 
was that some relationships exist between over and under- 
achievement and the study habits, skills and attitudes of 
the over and under-achievers in a college of agriculture. 
It was further hypothesized that the study habits, skills 
and attitudes could best be measured by a forced-choice 
technique designed to eliminate personal and social bias. 

The steps followed in the development of this technique 
were as follows: (1) Several hundred behavioral state- 
ments, which were thought to be related to the types of 
study habits, skills and attitudes essential for success in 
a college program, were obtained from high school and 
college students, teachers and counselors. (2) From this 
supply of items, five-hundred eighteen items were purified 
and found suitable for inclusion in the study. (3) A fresh- 
man class, entering a college of agriculture, rated each 
item on a five-point rating scale in terms of the applica- 
bility of the statements to themselves. (4) Preference 
indices were computed for each item by determining the 
mean value assigned to it on the five-point rating scale. 
(5) An analysis of multiple regression was computed for 
the purpose of predicting grade-point averages using 
several measures of intellectual ability as variables and 
first semester grade-point averages as the criterion. 
Over and under-achievers were selected and discrimina- 
tion indices computed for each item on the scale in terms 
of the difference between the way over-achievers versus 
under-achievers marked the item. 

Using the phi coefficient to test the significance of the 
items, one-hundred forty-nine items were found that dis- 
criminated above the 0.05 level between over and under- 
achievers. 

These one-hundred forty-nine items were classified 
in terms of function and arranged in blocks with four 
items in each block. Each of these tetrad blocks contained 
three statements which did not discriminate between over 
and under-achievers along with one valid discriminating 
statement. All four items were of equal preference value. 

It was found that items with high and low preference 
indices could be discriminating items, but the majority of 
the discriminating items tended to have preference indices 
in the middle range. This suggests that the most valid 
items are also somewhat ambiguous. 

The results of the study indicate that both over and 
under-achievers can be identified by this inventory. 
Furthermore, each of these groups can be characterized 
by the presence or absence of certain study habits, skills 
and attitudes. 

It was concluded that these results offer promise for 
further development of a testing method which should be 
of value to test constructors and to those concerned with 
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helping over and under-achieving students since the method 
theoretically makes available unbiased samples of certain 
dimensions of behavior thought essential to full utilization 
of scholastic ability in a college of agriculture. 

Microfilm $3.45; Xerox $12.15. 266 pages. 


THE PROFESSIONAL SKILL OF TEACHERS ON 
THE CRITERION OF PROBLEM SOLVING: 
TEACHERS OF ARITHMETIC GRADES 3-6. 


(L. C. Card No. Mic 60-842) 


Richard Lee Turner, Ph.D. 
Indiana University, 1959 


Seven tasks in the teaching of arithmetic in grades 3-6 
were developed and an initial estimate of their construct 
validity made. The initial conditions of construct validity 
were set forth in five postulates and five theorems. The 
first four of the following theorems were tested: (1) the 
mean task performance of teachers of arithmetic in grades 
3-6 is greater than that of comparably educated non- 
teachers of arithmetic, (2) the distribution of teacher re- 
sponses differs from the random response distribution, 

(3) the teachers of arithmetic grades 3-6 are homogeneous 
in performance within each grade, (4) task performance 

is positively associated with intelligence, (5) the magni- 
tude of performance is not specific to the stimulus or re- 
sponse modes used in the assessing instrument. In addi- 
tion, eight variables of possible empirical relevance to 
task performance were screened, three hypotheses bear- 
ing on student teaching, on arithmetic methods courses, 
and on teaching experience as variables relevant to per- 
formance were investigated, and, finally, estimates of task 
reliabilities were computed. 

The samples were composed of 136 teachers of arith- 
metic in grades 3-6, 41 college-educated non-teachers, 
and 195 preparatory elementary school teachers. 

The seven problems yielded three types of correct 
scores and six types of error scores; the latter were not 
analyzed. Of the three correct response scores, that 
showing goal-achieving responses (PI score) yielded the 
following results: (1) teachers were differentiated from 
non-teachers (p.<.001), (2) evidence that the random re- 
sponse distribution and the distribution of teacher re- 
sponses were not from common populations, (3) accept- 
ance of the null hypothesis with regard to the theorem that 
teachers grades 3-6 are homogeneous in performance 
(p>.70), and (4) correlations of .30 (p=.05), and .50 (p<.01) 
with ACE scores in two preparatory teacher samples. Of 
the variables screened, age sex, number of courses in 
mathematics, number of years since arithmetic methods, 
type of school system (city, town, county), and number of 
years of higher education, were not significantly associated 
with teacher performance (p>.50 in all cases). Reading 
achievement and size of preparatory institution were as- 
sociated with performance (p<.05). Tests of the hypotheses 
bearing on student teaching, arithmetic methods and teach- 
ing experience yielded inconsistent results. Neither stu- 
dents completing student teaching in grades K-2 nor in 
grades 3-6 showed significant gains attributable to student 
teaching on a test-retest basis with controls for practice 
effects. Students assessed after methods course and 












student teaching in K-2 outperformed students assessed 
before treatments, but these results did not hold for stu- 
dents assessed after methods and student teaching in 3-6. 
Since the groups used in these two tests were not matched, 
the inconsistent results may be attributable to sampling 
errors. Teachers with one year of experience out- 
performed preparatory teachers at end of professional 
training, but there was no significant increase in per- 
formance score after the first year of experience, when 
independent samples from a common population were 
used. 

The corrected split-half reliability coefficient for all 
teachers, using the PI score, is .84, and for the one group 
of preparatory teachers for which it was computed, .87. 
Microfilm $2.50; Xerox $7.40. 160 pages. 


THE VALIDITY OF EARLY ENTRANCE INTO 
KINDERGARTEN: AN EXPERIMENTAL STUDY 
OF THE ACHIEVEMENT AND ADJUSTMENT OF 

BRIGHT AND SOCIALLY ADVANCED 

EARLY-AGE KINDERGARTEN CHILDREN IN A 

MIDDLE CLASS SUBURBAN COMMUNITY. 


(L. C. Card No. Mic 60-1932) 


Rosalee Greenfield Weiss, Ph.D. 
New York University, 1960 


Chairman: Professor Edward L. Kemp 


This investigation involved the evaluation of the 
achievement and adjustment of selected emotionally and 
socially mature children of above-average I.Q. who were 
admitted at an early-age into Teaneck, New Jersey, 
kindergarten classes specifically conducted for normal- 
age children. 

The investigation was carried out experimentally by 
a comparison of achievement and adjustment of 35 se- 
lected early-age children with 161 normal-age chiidren 
with whom they had been matched. The matching factors 
included I.Q., personality adjustment, and sex for children 
of above-average I.Q.; and personality and sex for chil- 
dren of average and below-average I.Q. In order to deter- 
mine whether the experimental and control groups were 
equal to start with, the analysis of variance was used. 
Unless the groups were found to be equal at the beginning 
of the year it would be difficult, if not impossible, to 
interpret the data collected at the end of the experimental 
period. The criterion variables consisted of rating scale 
grades, personality adjustment scores, and social status. 
These performance variables were analyzed by the analysis 
of variance, Bartlett’s test of homogeneity, and the t test. 

The need for this study arose from the controversial 
issue concerning entrance age and whether selected bright 
and mature-early-age children achieve and adjust as well 
as normal-age children. There is widespread agreement 
that individual differences exist among children and these 
differences require flexibility within the school system. 
There are many methods used to provide for such flexibility, 
and early-entrance through testing programs has been used 
in some school systems as anattempt totake into account 
differences among under-age children. However, experi- 
mental evaluations of such programs have been neglected. 
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In September, the initial status of each of the 509 
children in the kindergarten classes was evaluated. Intel- 
ligence quotient was measured by the California Test of 
Mental Maturity, personality adjustment by the California 
Test of Personality, and social status by a Sociometric 
Test. Early-age children were then matched with normal- 
age children in their homeroom class according to the 
classification factors. 

In January, the Sociometric Test was again administered 
to determine what changes, if any, occurred in social status. 

In June, each child was evaluated for kindergarten per- 
formance. Personality adjustment was measured by the 
California Test of Personality, social status by the Socio- 
metric Test, and first grade readiness and kindergarten 
achievement by the Rating Scale. 

The mean scores indicated that the early-age children 
performed lower on rating scale grades, personality ad- 
justment scores, and social status than normal-age chil- 
dren of comparable I.Q. The early-age children also had 
lower scores on the criterion variables than the oldest 
group of normal-age children of average I.Q. 


Conclusions 

The following conclusions are based on statistical 
analyses which were interpreted at the five per cent level 
of confidence. 

1. When placed in a regular kindergarten class, early- 
age children of above-average I.Q. may be expected to 
achieve and adjust approximately at the level of the class 
average. 

2. While the early-age children achieve and adjust 
better than the normal-age children of below average I.Q., 
they may be expected to achieve below the level of chil- 
dren of comparable I.Q. who enter kindergarten as the 
oldest group. 

This may be interpreted to mean that if the early-age 
children had entered kindergarten a year later in the 
normal pattern, they would have achieved at a higher level. 

Microfilm $2.50; Xerox $7.20. 153 pages. 





EDUCATION, TEACHER TRAINING 


A FIELD FOLLOW-UP STUDY OF A SELECTED 
GROUP OF GRADUATES IN THE ELEMENTARY 
CURRICULUM OF THE STATE TEACHERS 
COLLEGE, KUTZTOWN, PENNSYLVANIA. 


(L. C. Card No. Mic 60-2030) 


Roy Allen Brown, Ed.D. 
Temple University, 1960 


This investigation was a follow-up study of a group of 
beginning elementary teachers who had experienced the 
same pre-service program of teacher education. The 
problem selected for study was: What are the adjustment 
problems of a selected group of beginning elementary- 
school teachers as viewed by the teachers and their im- 
mediate supervisors and the opinions held by them of the 
pre-service and in-service educational programs? Spe- 
cific aims of the study were: (1) to identify the induction 





practices in the schools where the beginning teachers 
were employed, (2) to determine the problems which were 
encountered in the classroom and in other professional 
activities, (3) to determine the nature and extent of socia] 
and personal problems faced by the beginning teachers, 
and (4) to secure reactions to the college preparation. 

The need for this study was emphasized by current 
efforts in curriculum revision in each of the State Teachers 
Colleges of Pennsylvania and by a recent evaluation re- 
port of the State Teachers College, Kutztown, from which 
the teachers who were selected for study had been gradu- 
ated. The study was pertinent to provide information of 
the difficulties experienced by the teachers in their pre- 
service and in-service training. 

The data upon which this study was based were col- 
lected through individual conferences with beginning 
teachers and their immediate supervisors. The open-end 
questionnaire interview technique was used. The inter- 
view questionnaires sought information concerning induc- 
tion, professional assistance, classroom teaching, com- 
munity activities, pre-service education, and over-all 
evaluation. 

Fifty-four teachers beginning in September of 1957 
and forty-three supervisors were used as subjects of the 
study. Interviews which were supplemented by the use of 
an Edison Voicewriter were held with each of the partici- 
pants during the spring of 1958. 

From this study, the writer has derived some nineteen 
findings upon which to base conclusions. The results of 
the study indicated that the beginning teachers had little 
or no difficulty in adjusting to the teaching assignment. 
Initial induction activities were sufficiently satisfactory 
to help the new teacher in the position. Frequent prac- 
tices consisted of general faculty meetings, distributing 
handbooks, having small group meetings, and having in- 
dividual conferences with the new teachers. The school 
systems included in this study provided induction pro- 
grams of varying types and amount with varying techniques 
of helpfulness for the beginning teacher. The teachers 
generally experienced some type of community “welcome.” 
Such activities were generally sponsored by some school- 
affiliated group, by a civic group in the community, or by 
a professional association. 

Several conclusions were reached in regard to the 
teachers’ competence, preparation, and social-professional 
relationships. The types of difficulties encountered most 
often by the beginning teachers were problems concerned 
with teacher-pupil relationships. Teachers and super- 
visors were in agreement that the teachers’ most serious 
problems were those relating to disciplinary situations. 
Beginning teachers encountered relatively few problems 
in working with other teachers, working with the super- 
visors, and in adapting to the community. The beginning 
teachers generally were expected to belong to the proies- 
sional and school-affiliated organizations. The pre- 
service program generally had met adequately the needs 
of those entering the profession. The beginning teachers 
were rated satisfactory during their first year of teach- 
ing. Generally, they were highly esteemed by their super- 
visors. The beginning teachers were aware of the factors 
which limited them iin their teaching to a greater degree 
than were their supervisors. 

Recommendations to improve the pre-service program 
in teacher education indicate that courses which are 
practical and which allow for study of actual teaching 
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practices are most beneficial. The student teaching ex- 
periences were considered by the beginning teachers as 
satisfying and helpful to them. 

Microfilm $2.50; Xerox $7.40. 157 pages. 


A STUDY OF THE HIGH SCHOOL COURSE IN 
GENERAL BUSINESS WITH PARTICULAR 
REFERENCE TO THE PUBLIC SECONDARY 
SCHOOLS OF IOWA AND TO THE PREPARATION 
OF TEACHERS OF GENERAL BUSINESS 


(L. C. Card No. Mic 60-1546) 


Richard William Cambridge, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor William J. Masson 


The purpose of the study was to determine the status of 
the high school subject general business and to examine 
the extent to which prospective business teachers are pre- 
paring to teach the subject. The Iowa public high schools 
in 1956-1957 were given intensive study through data ob- 
tained from the Daily Program Cards submitted by the 
superintendent of each Iowa school district to the Super- 
intendent of Public Instruction, State of Iowa, and through 
a questionnaire survey of a representative sample of Iowa 
high schools. For the second part of the purpose, ques- 
tionnaires were mailed to all member institutions of the 
National Association for Business Teacher Education. 

It was determined that the general business course was 
offered in 27.6 per cent of the Iowa high schools during 
the school year 1956-1957 and realized an enrollment of 
4.2 per cent of the total high school enrollment. Thus the 
course occupied a weak fourth position among business 
subjects, ranking behind typewriting, bookkeeping, and 
shorthand. in this respect, there has been no change in 
the status of general business in Iowa in thirty years; Iowa 
compares favorably with the nation as a whole. Very 
nearly all of the Iowa superintendents considered it im- 
portant to provide all pupils with business information of 
a general nature, and most schools attempted to do so 
through courses other than general business--primarily 
through social science subjects. Only 41.4 per cent of the 
superintendents of schools not offering the general busi- 
ness course indicated dissatisfaction with their method of 
providing general business information and expressed in- 
terest in adding a course in general business to their 
programs. 

Among the Iowa high schools that offered the course 
general business, the program for providing business in- 
formation of a general nature appears to be functioning in 
a manner that should produce desirable learning results. 
In the majority of schools, the course was offered for two 
semesters, was planned around acceptable objectives, in- 
cluded appropriate topics or units, used good text materials 
and workbooks, and was taught by business education 
teachers who were interested in the course and who were 
considered by their superintendents to be qualified and 
competent. 

The teacher-training institutions appear to be giving 
major emphasis to preparation for teaching the skill sub- 
jects. Prospective business teachers are not being en- 









couraged to develop strong backgrounds in basic-business 
content courses. While some instruction in the methods 
of teaching general business was offered by most teacher- 
training institutions, the amount of time devoted to this 
instruction was small. In those institutions wherein 
methods of teaching general business was offered on an 
elective basis, only about one-half of the students elected 
it. Student teaching and/or observation in general busi- 
ness or in another social-business subject was not popu- 
larly provided for and encouraged in the teacher-training 
institutions. 

Comparison between four classified groupings of 
teacher-training institutions was made on the following 
basis: 

(1) Content courses--offered, required, extent elected. 

(2) Methods of teaching general business--offered, re- 
quired, extent elected. 

(3) Student teaching or observation in general business 
--offered, required, extent elected. 

(4) Teaching aids provided. 

(5) Instructional meetings held. 

A comparison indicated that the university group ranked 
first; combined liberal arts and teachers colleges were 
second; teachers colleges, third; liberal arts colleges, 
fourth. 

Secondary school administrators should review their 
business education offerings and attempt to achieve better 
balance between skill and non-skill business subjects. 
Business teachers should develop an interest in general 
business and promote its inclusion in the high school cur- 
riculum. But the teacher-training institutions must take 
the lead in promoting the teaching of general business. In 
particular, the teacher-training institutions need to pro- 
duce more business teachers well qualified and interested 
to teach general business. 
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A STUDY TO ESTABLISH A SCORING KEY FOR 
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Victor Paul Croftchik, Ed.D. 
Michigan State University, 1959 


This study was designed to develop a scoring key for 
elementary and secondary male art teachers for the 
Strong Vocational Interest Blank for Men. Before the 
scoring key could be developed it was necessary to dis- 
cover the differences in interests, if any, which existed 
between the art teachers criterion group and Strong’s 
“men-in-general” criterion group. If differences did 
exist, it would be possible then to “weight” these dif- 
ferences and thereby establish a scoring key, which would 
measure art teaching interests on the Strong Blank. 

A review of the literature indicated nothing had been done 
in this area of art interests, either with the Strong or any 
other interest inventory. 

The 335 male art teachers who formed the criterion 
group for the study were employed in the public schools 
of a three-state area comprising Dlinois, Michigan, and 
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Missouri. Only those teachers were used who met the re- 
quirements for a criterion group as set up by Strong. 
These men were asked to fill out the Interest Inventory, 
indicating their responses on the Hankes Scoring Sheet, 
and to provide personal data which established their quali- 
fications for the criterion group. Three follow-up letters 
elicited over 80 per cent usable returns, which gave a 
satisfactory percentage of coverage of the study area. 

Using procedures approved by Strong, and further sub- 
stantiated by the literature on the use of the Strong In- 
ventory, so that the art-teachers scale would be an ac- 
ceptable addition to the Strong Blank, the writer success- 
fully developed a scoring key for male elementary and 
secondary teachers which could be added to the list of pro- 
fessions already keyed on the blank. 

This key was validated by the scores of ninety-three 
art teachers from the Eastern Arts Association who met 
the group criterion in every way. They were asked to 
comply with the same requirements as the key group, and 
the percentage of response was about the same. Further 
validation was made by a comparison of the results on 
the key of the men-in-general group. 

The findings of this study revealed that art teachers’ 
interests were definitely different from the interests of 
men-in-general as measured by the Strong Vocational In- 
terest Blank. These differences made it possible to estab- 
lish a scoring key for art teachers which could be added 
to the list of professions available for counseling service. 
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Problem: The purpose of the study was to discover rela- 
tionships between selected aspects of the preparation of 
teachers of the social studies and measures of their teach- 
ing performance. 

In carrying out the purpose of the study, four hypothe- 
ses relating to the performance and preparation of 
teachers were investigated to determine differences be- 
tween more able and less able teachers of the social 
studies with respect to pattern, quantity, and quality of 
preparation. 


Procedure: Seventy secondary teachers of the social 
studies from six Texas school districts were selected on 
the basis of professional experience, teaching assignment, 
and the level of their preparation when they started teach- 
ing. Principals then rated these teachers as being either 
outstanding or average and below average teachers of the 
social studies. Rating scales, check lists, and inventories 
relating to the teachers’ performance were administered 
to establish the dependability of the principals’ generalized 
ratings. The two groups of teachers, thus established as 








the “outstanding” teachers and the “average and below 
average” teachers, served as comparison groups for each 
of the aspects investigated. 

Data pertaining to preparation were taken from the 
teacher’s official transcript. Quantity was considered in 
terms of college semester hours and quality in terms of 
undergraduate grades received. The t-test for tic sig- 
nificance of the difference of the means of the two groups, 
and, where appropriate, the chi-square test of significance 
were used in treating the data. 


Findings and Conclusions: The findings indicate: (1) a 
generalized rating accorded by building principals to their 
social studies teachers is supported by more detailed and 
diagnostic ratings made with instruments designed for 
those purposes, and, hence, is dependable for use ina 
study which relates teacher performance to factors in 
teacher preparation, and (2) statistical significance was 
lacking in all comparisons of the two groups except for 
the principals’ ratings of teachers on effectiveness and 
competence scales and concerning preparation in student 
teaching in the social studies field (these differences 
favored the “outstanding teachers”) and, therefore, only 
one of the hypotheses of the study was substantiated; how- 
ever, the data collected in the study in raw form, constantly 
showed “outstanding” teachers to differ from the “average 
and below average” teachers with regard to the pattern of 
preparation followed and aspects of quantity and quality of 
preparation earned. These differences formed a pattern 
which favored the “outstanding” teachers. 

In general, the findings of the study are inconclusive 
and suggest further investigation of the relationships be- 
tween teacher performance and aspects of preparation 
which different factors in preparation and other patterns 
of factors in preparation would be investigated. The study 
may indicate too that an entirely different approach to the 
determinative factors of teacher performance not included 
in the scope of this study is needed. 
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This study was undertaken to determine some of the 
extrinsic values that a selected group of College of Agri- 
culture students get out of college, what they do after 
graduation and why, and how well they succeed financially. 
Another purpose of this study was to determine the rela- 
tionship between objectives of the College of Agriculture 
and the constituency it serves. A questionnaire was 
mailed to graduates of the classes of 1938 through 1958. 
The number of men graduates receiving their degrees 
during this period amounted to 972. Name and addresses 
of individuals in this group were compiled from the records 
of the Alumni Federation and the College of Agriculture. 
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Responses were received from 614 graduates or 63.1 per- 
cent of the total. From the records of the Alumni Federa- 
tion and parents, it was determined that an additional 
twenty-four or 2.5 percent of the graduates in this group 
were deceased which accounted for 638 or 65.6 percent of 
the graduates selected for this study. 

The following facts appear warranted: 

1. Vocational agriculture education and general agri- 
culture graduates accounted for 63 percent of the total 
number of graduates reporting. 

2. Of the 614 graduates reporting, 147 or 23.9 percent 
have been awarded an advanced degree. 

3, Of the 147 receiving advanced degrees, 49.6 percent 
had earned a Master of Science degree while 10.2 percent 
earned a Doctor of Philosophy degree. 

4. Approximately 77 percent of the graduates studied 
lived in Louisiana. A total of 113 or 18.4 percent were 
residing in other states. A very small percentage are in- 
habitants of foreign countries while four percent lived in 
territorial possessions of the United States. 

5. More than half of the alumni in this study earned 
from one-fourth to all of their college expenses. 

6. Only 32.7 percent of the graduates were employed 
in “other non-agricultural occupations” while 67.3 percent 
were engaged in agricultural occupations. 

7. The present occupations reported by the graduates 
in this study are as follows: Farming, 10.1 percent, agri- 
cultural business, 15 percent; teaching and research, 26.6 
percent; public agricultural service, 15.6 percent; and 
other non-agricultural occupation, 32.7 percent. 

8. Teaching was the most prevalent beginning occupa- 
tion for graduates of the College of Agriculture. The num- 
ber of graduates employed in college teaching increased 
with the procurement of advanced degrees. More graduates 
selected vocational agriculture than any other positions in 
education. 

9. Only 10.1 percent of these graduates of the College 
of Agriculture were engaged in full-time farming, but 31.9 
percent of all alumni owned or operated farms on a part- 
time basis. Livestock production was the enterprise em- 
phasized most in the farming programs of part-time and 
full-time farmers. 

10. The median size farm reported by all graduates 
engaged in farming was 125.8 acres while the alumni who 
were farming on a full-time basis reported a median of 
416.7 acres. 

11. Of the 614 College of Agriculture men graduates 
reporting, 88 percent were married. Only three or 0.4 of 
one percent were divorced while six or 1.0 percent re- 
ported being widowed. 

12. Occupational choices did not influence the stability 
of marriage among the College of Agriculture graduates. 

13. Among the married graduates in this study, the 
average number of children was 2.38. The class of 1947 
had the highest average number of children with 3.23 per 
family. 

14. Of the 614 alumni reporting, 80.1 percent had 
Served their country in one of the branches of military 
service. One hundred forty-six or 23.8 percent had served 
as Officers while 346 or 56.3 percent were enlisted men. 

15. At the time of this study, the College of Agriculture 
graduates earned a median yearly income of $6,860. 

16. Highest pay went to the graduates of agricultural 
commerce, agricultural science and horticulture curricu- 
lums with graduates in agricultural engineering and dairy 
husbandry having the lowest median income. 









17. Full-time farmers were receiving the highest 
median income of any agricultural group. 

18. The median yearly incomes for the other major 
occupations are as follows: agricultural business, $7,220; 
teaching and research, $7,070; public agricultural service, 
$5,900; and other non-agricultural occupation, $6,800 per 
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David Haimbach, Ed.D. 
The University of Florida, 1960 


This study examined the program of the P. K. Yonge 
Laboratory School, University of Florida, Gainesville, 
Florida, for the following purposes: (1) to trace the de- 
velopment of the program as it has evolved; (2) to de- 
scribe the present status of the program; (3) to provide 
a critique of the program as it has evolved; and (4) to 
make recommendations that will be useful in guiding the 
future development of the Laboratory School’s program. 

Data for this study were collected by means of (1) re- 
corded interviews, (2) informal interviews, and (3) from 
documentary sources. 

The study examined the on-going program of one 
campus laboratory school and described it in the light of 
five functions mentioned in the literature as being proper 
functions for a campus laboratory school. The functions 
derived from the literature were: (1) providing the best 
possible education for the children and youth enrolled in 
the Laboratory School; (2) providing opportunity for the 
observation of children and youth as they grow and learn 
in the school environment; (3) giving college students at 
all levels of experience opportunities for direct experi- 
ences with children and youth, and with professional edu- 
cators working within a school environment; (4) providing 
for experimentation and research; and (5) providing pro- 
fessional leadership. 

The program of the P. K. Yonge Laboratory School 
was divided into five areas for study: (1) the program of 
education for pupils, (2) the program of teacher education, 
(3) the program of research, (4) the program of service, 
and (5) the administrative practices affecting the program. 

The critique examined each area of the Laboratory 
School’s program as it has evolved in respect to critical 
factors influencing the program. 

The findings of the study were as follows: 

1. A sound theoretical position gives the program of 
campus laboratory schools direction and strength. 

2. The relative emphasis given to certain possible 
functions of campus laboratory schools has been and still 
is a matter of disagreement. 

3. Research has been given an important place in the 
statements of functions to be performed by campus labora- 
tory schools but research has, in fact, usually been over- 
shadowed by other functions, particularly teacher education. 

4. The possibility for providing services beyond those 
of education for pupils, teacher education, and research 
have never been fully exploited by campus laboratory 
schools. 

5. The leadership given a campus laboratory school 
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by administrators determines to a large extent the func- 
tions given major emphasis by the institution. 

6. The involvement of parents in the program of the 
campus laboratory school has not been fully explored. 

7. While campus laboratory schools were at one time 
the center of the teacher education program, they have in 
many cases become separated from the college instruc- 
tional program in education. 

8. Departmentalization of teacher education tends to 
produce disunity and even isolation of functions that should 
be cooperatively implemented in a laboratory school. 

9. In-service programs have been largely ignored in 
the improvement of teaching in campus laboratory schools. 

Microfilm $3.25; Xerox $11.25. 249 pages. 
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Music educators have long observed that students who 
played instruments were better music readers than those 
who did not. Playing an instrument, however, has not 
always resulted in the ability to read music vocally; i.e., 
to sing at sight. This study was undertaken by the instruc- 
tor of an elementary music methods course which is re- 
quired of students preparing to be elementary teachers. 
Part of the work of the course is the acquiring of functional 
piano skills, which are taught in piano laboratories. Music 
fundamentals are also taught here, the piano keyboard pro- 
viding a space frame for the perception of tonal relation- 
ships. The purpose of the study was to determine whether 
sight singing ability, also, could be developed in the piano 
laboratories by insisting that the students sing while they 
played. 

Half of the piano laboratories were designated as a 
control group, and half as an experimental group. There 
were 32 students in each group. In all of the laboratories, 
the students were taught the same piano skills and they 
did some singing, but only in the experimental laboratories 
was singing emphasized. Four criterion tests were chosen, 
and these were administered at the beginning of the se- 
mester, and again at the end. They were (1) the Knuth 
Achievement Test in Music, (2) the Gaston Test of Mu- 
sicality, (3) a performance test in piano, and (4) a per- 
formance test in sight singing. 

The four sets of pretest and posttest scores were sub- 
jected to three kinds of statistical analysis: (1) t tests for 
correlated groups to determine the significance of the dif- 
ferences between the pretest and posttest means; (2) analy- 
sis of variance and covariance to determine the significance 
of the differences between the posttest means of the groups, 
with intelligence and pretest scores held constant; and 
(3) t tests of the ratio of posttest variance to pretest vari- 
ance to determine the significance of the changes in vari- 
ance. 

Both groups made significant gains on every test, but 
the greatest gain was made by the experimental group on 
the sight singing test. There were not significant differ- 
ences between the groups on the Knuth test, on the Gaston 

















test, nor on the piano test. Analysis of variance and co- 
variance could not be completed for the sight singing test, 

but the pretest mean of the experimental group was lower 

than that of the control group and the posttest mean of the 4 
experimental group was considerably higher than that of 
the control group. The only significant change in variance 

was in the scores of the experimental group on the sight 

singing test. There was a substantial increase which was 
significant at the .001 level. 

All of the results favored, conclusively, the method of 
procedure which was followed by the students in the ex- 
perimental group. They learned as much about music 
fundamentals and notation, they acquired as much non- 
vocal music reading ability, and they improved as much 
in piano performance, as the students who did not sing. 

In addition, they realized considerably more development 
in sight singing ability. 

The contention is strengthened that instrumental ex- 
perience is necessary to maximum development of 
musicality. The understanding of music fundamentals 
and development of the several kinds of imagery which 
are provided by the space frame of the piano keyboard 
may of themselves enable many persons to sing at sight 
to some extent. However, the addition of vocal practice 
and its motor imagery enables them to develop the ability 
more rapidly and effectively. 
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STATEMENT OF THE PROBLEM 


This dissertation is a summary of research concern- 
ing the importance of different phases of audio-visual 
education in teacher training and the establishment of a 
good universal course of study. The writer wished to ob- 
tain a complete picture of the situation in teacher prepa- 
ration in audio-visual education in both public and private 
teacher training institutions. 





PROCEDURE : 


The researcher used the nine census areas established 
by the United States Government and obtained the number 
of accredited public and private teacher training institu- 
tions for each zone. Letters were sent to those institu- 
tions asking cooperation in the study. From these replies 
data were assembled in order to set up the procedure for 
gathering the required information for the study. A 10% 
sample of both the public and private teacher preparation 
institutions (36) was included. According to the practice 
of opinion polling, the number of cases, 5,040 teachers 
and 72 college instructors, is adequate for a realistic de- 
velopment of the study. 

A questionnaire was constructed after extensive re- 
search and tested upon a jury of audio-visual directors. 
Their recommendations were accepted and the instrument 
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revised until satisfactory to the author and to his advisory 
group of specialists. The questionnaire asked the teachers 
and instructors to rank according to a scale of importance 
(U, Unimportant; L, Limited Value; D, Desirable; 

H, Highly Important; T, Taught in the college course in 
audio-visual education; NT, Not Taught) the knowledges, 
skills, and abilities in the use of 1. Motion Pictures, 

9. Still Pictures, 3. Graphic Materials, 4. Three Dimen- 
sional Materials, 5. Radio and Television, 6. Recorders 
and Recordings, 7. Chalkboards and Tackboards, 8. Field 
Trips, 9. School Museums. The teachers and instructors 
were then asked to score the preceding items as to method 
taught and to recommend a better method. The choice of 
methods was R, Recitation and Discussion; W, Workshop; 
S, Seminar; D, Demonstration; O, Orientation Talks; 

L, Lecture; BM, Better Method. 

The instructors were first polled and returned their 
questionnaires with the names and addresses of 10% of 
their better students who had taken the courses within the 
last five years and were now in teaching. Each of these 
teachers was mailed the teachers’ questionnaire with an 
appropriate letter of explanation. The returns were ar- 
ranged on large summarization charts. The numerical 
figures were tabulated for each of the nine zones, then 
transposed into percents and arranged on a second set of 
charts. 



























































SUMMARY 


Questionnaires were returned from 48 States and 7 
foreign countries. The instructors rated 100% in their re- 
turns and the teachers 91.64%. 

The results of this poll of opinion indicated that the in- 
fluence of the college instructor upon his product was 
great. In every region the percentages showed a very 
close relationship between what the instructors returned 
as Important and that reported by their graduates now in 
teaching. In 85 of the 189 items in the Importance section 
of the questionnaire teachers and instructors reported 
from 90% to 100% High. The other items ranged from 
100% High to 100% Unimportant. 

The poll of opinion in the methodology section of the 
questionnaire elicited a recommendation for the inclusion 
of Workshop in 41 of the 43 items. Teachers and instruc- 
tors indicated that a combination of Lecture, Demonstra- 
tion, and Workshop or Laboratory approached the best 
method. 

The author, using a 75% - 100% scale combination of 
High and Desirable, found that 113 items of his question- 
naire should be incorporated in the course of study. In- 
corporation of the remaining 76 items would depend upon 
the time given to the course. 

The researcher believes that the course of study de- 
veloped will serve as a good basic course in audio-visual 
education for teacher preparation. 
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The problem was to give a clear, concise, comprehen- 
sive picture of attitudes and opinions of authors of guid- 
ance books, selected counselor trainers, and guidance 
directors of selected rural schools of the United States 
regarding general principles of organization and guidance 
services which are essential to building good guidance 
programs in rural schools. The specific purpose of the 
study was to provide basic information from which recom- 
mendations and suggestions can be made to aid rural 
school guidance workers and administrators in the Philip- 
pines determine the guidance services which should be 
provided in rural schools and the principles of organiza- 
tion which should be followed in the development of the 
guidance programs. 

Methods of approach consisted of: (1) review of litera- 
ture on guidance services as related and applied to rural 
schools, (2) a review of related studies, (3) construction 
of the questionnaire, (4) distribution of the questionnaire 
to selected guidance experts concerned in rural school 
guidance, (5) requesting printed guidance materials from 
respondents, (6) collection, analysis, organization and 
presentation of the information gathered. 

To know the names and location of rural schools having 
good guidance programs, the writer sent letters to all 
State Supervisors of Guidance in the United States, includ- 
ing those of Hawaii, Puerto Rico, and Virgin Islands, ask- 
ing them to recommend not more than ten rural schools in 
each state having good guidance programs. After deciding 
which schools to include in this study, the writer sent their 
respective guidance directors the questionnaire. Ques- 
tionnaires were also sent to selected counselor trainers. 
During the 1957 American Personnel and Guidance Asso- 
ciation Convention in Detroit the writer conferred with 
some of the guidance experts in rural school guidance who 
returned the completed check list. The writer also at- 
tended the convention sessions on rural guidance and se- 
cured ideas pertinent to this study. 

The findings of the study indicated a growing realiza- 
tion that guidance services be made an integral part of 
the total educational program in rural schools. There was 
agreement among the respondents on general principles of 
organization and the services which are most important in 
beginning a guidance program. It was found that more 
than one-third of the schools included in the study pro- 
vided guidance services for students from grades 9 through 
12. One-fourth of them had guidance services provided 
for students from grades 7 through 12; and one-fourth of 
them maintained elementary school guidance programs 

which are either mainly for elementary schools, or as a 
part of the guidance program for the whole school system. 

The general principles of organization agreed on 
were: 

1. Counselors and teachers should regard the guidance 
services as a cooperative undertaking in which both have 
well defined responsibilities. 
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2. Group guidance activities and counseling have a 
reciprocal relationship and should supplement each other. 
3. Guidance services function throughout all grade 

levels from kindergarten through high school. 

4. Classroom teaching is regarded inseparable from 
guidance; the teacher guides as well as teaches. 

5. In beginning a guidance program it is best to select 
a few services meeting the greatest needs of the greatest 
number of pupils. 

6. School guidance services function not only for all 
pupils in school but also for those who have left school. 

7. The school guidance program should extend beyond 
the school into the community. 

8. The students should be represented in policy forma- 
tion at all stages of program development. 

9. In beginning the use of a cumulative record it is 
deemed best to have a simple form containing only those 
items most frequently used rather than a comprehensive 
one which finds little or no use. 

10. Counselors should be freed from classroom duties 
so that they may devote their time to assisting boys and 
girls on an individual basis and conferring with teachers 
and parents. 

11. The guidance counselors should act as consultants 
in curriculum revision, student activities, etc., but should 
not be administratively responsible for these activities. 

12. An important strategy in beginning a guidance pro- 
gram is to place special emphasis on activities and serv- 
ices which will show discernible results, such as place- 
ment. 

The guidance services agreed on as most important 
and therefore to be included and emphasized as among the 
first services when initiating a guidance program are: 

(1) individual appraisal; (2) counseling; (3) follow-up, 
research, and evaluation. 

Analysis of the data also revealed that there was 
preference in the employment of part time counselors over 
full time counselors. The strongest reason for the pref- 
erence was the fact that classroom contacts are of great 
value to successful counseling. Most of the rural guidance 
workers were holders of the master’s degree in guidance 
and counseling; and most of them had teaching and other 
work experiences in addition to experience in guidance 
work. The principal source of support for guidance serv- 
ice was found to be the local district. It was interesting 
to note that father’s clubs, citizens’ committees and PTA 
were providing substantial financial support for the guid- 
ance services in some schools of their respective com- 
munities. The average number of years the organized 
programs of guidance services had existed was 6.6 years. 
This fact indicates that the guidance programs were rela- 
tively new at the time this study was conducted. A little 
less than one-half of the schools had as guidance consult- 
ants, representatives of state supervisors of guidance, 
college professors of nearby colleges and universities, 
mental hygienists and guidance workers of hospitals and 
clinics, State Employment Service agents, personnel of 
private agencies, and individuals in private practice. 

The principal recommendations growing out of this 
study are the following. It is recommended that coopera- 
tive guidance programs similar to those of the states of 
New York, California, and Pennsylvania be adapted in 
Philippine rural schools to overcome financial handicaps 
and guidance personnel shortages. Teacher training in- 
stitutions need to revise their programs to include more 





similar subject matter elements in guidance and counsel- 
ing. Institutions should give more emphasis to practicum 
courses in counselor training. They should be given op- 
portunity to practice under supervision the principles and 
practices they have learned in theory in a variety of situa- 
tions. The practice of employing part-time counselors 
(teacher counselors) in preference to full-time counselors 
is recommended. Schools attempting to develop good 
guidance programs must have an administrator and a 
guidance director who, in addition to possessing qualities 
of administrative, professional, and educational leader- 
ship, have the guidance point of view. The school must 
also have teachers who understand and are sympathetic to 
the guidance program and who are willing to contribute 
constructively to it. Financial assistance should be pro- 
vided for these staff members who wish to improve them- 
selves professionally in the field of guidance. There is 
need for greater teamwork among guidance workers, 
teachers, administrators, community workers, parents, 
and pupils - all of them working on a united front to help 
a child attain his maximum development. It is recom- 
mended that there should be continuous in-service train- 
ing in order to provide opportunity for staff members to 
develop more adequate skills in guiding their pupils. 
Teaching and other experiences should be considered in 
the selection of counselors. The certification of counselors 
is recommended as a state or national policy. Pupils 
should be encouraged to share tine guidance functions. 
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A felt need was expressed by the Department of Audio- 

Visual Instruction, N. E. A. and others for teachers to be 

able to produce their own audio-visual instructional ma- 

terials. These two areas formed the basis for this study. 

The training of secondary school teachers in these skills 

at the accredited teacher-training colleges of the north- 

eastern region of the United States was determined. The 

extent to which secondary school teachers for these states 

produced their own materials was determined from the 

published literature and from a survey of the schools. 

The relationships indicated by these two studies were 

compared and utilized as a basis for the construction or | 

revision of the professional training programs in uni- | 

versities and teacher-training colleges. | 
Graduate and undergraduate bulletins published by the 

accredited teacher-training colleges (1920 to 1952) were 

studied. No data were available for the State of Maine as 

no accredited teacher-training colleges were listed in the 
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1952-1953 Membership List of the American Association 
of Colleges of Teacher Education. Production skills were 
taught in 558 undergraduate, 91 summer undergraduate, 
380 graduate and 211 summer graduate courses from 1920 
to 1952. Photography and model making were emphasized 
at the undergraduate and graduate levels. Much of the 
model making was taught in elective courses by the Art, 
English and Mathematics Departments. Photography was 
frequently offered by the Science Departments or by the 
Art Department as a medium of art expression. Whereas 
these elective courses were made available to all students, 
the prerequisites could be met only by majors within their 
respective departments. 

A survey of the 42 colleges (41 responded) used in this 
study indicated that for 1951-1952, there were 106 under- 
graduate and 108 graduate courses in Audio-Visual Educa- 
tion or that included units in this area in their course cur- 
ricula. It was also determined that courses were included 
that discussed the problems inherent to the production of 
audio-visual instructional materials. While no specific 
numbers were indicated, it is believed that the problems 
discussed were those pertaining to the commercial pro- 
ducers. Courses were also given where students were 
given the opportunities to produce dioramas, slides, re- 
cordings, photographs and in some instances motion 
pictures and filmstrips. 

The nature and frequency of the production of audio- 
visual instructional materials by secondary school teachers 
were determined by a study of the educational and technical 
journals (1920 to 1952) and a sample survey of the second- 
ary schools (1920 to 1958) of the states included in this 
study. The latter determined what the teachers had pro- 
duced but never reported in the literature. The study of 
the literature indicated that there were 200 motion pic- 
tures, 52 filmstrips, 37 reports of models, 19 reports of 
recordings, 18 reports of photographs and 24 reports of 
slide productions. With the exception of the motion pic- 
tures and filmstrips, each of the others indicate the num- 
ber of articles. The authors indicated that productions 
had taken place rather than the actual number. 

A total of 186 secondary schools of the 587 contacted 
responded to the questionnaire. These reported the pro- 
duction of a minimum of 74 motion pictures, 18 filmstrips, 
9,982 slides, 15,653 photographs and an undetermined 
number of models and recordings. The actual numbers of 
items in all categories could not be determined as accurate 
records were not maintained at the schools and the picture 
of changing personnel resulted in the data valid for the 
past ten years. Actual numbers of models, slides, photo- 
graphs and recordings were not always specifically stated 
as the schools indicated that they were produced as needed 
and that no record was kept of their production. 

The researcher recommended that teacher-training in- 
stitutions have need to set up an audio-visual instructional 
materials center with production facilities. In addition to 
the required introductory course in Audio-Visual Educa- 
tion, the pre-service training of teachers should include 
a two-semester course in the production of projected and 
non-projected materials as they relate to the areas of in- 
terests of the students. Graduate level courses are also 
to be provided in Advanced Photography and Advanced 
Recording Skills. 
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EDUCATION, THEORY AND PRACTICE 


A COURSE IN BIOLOGY FOR THE 
SENIOR HIGH SCHOOLS IN EGYPT 
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Sami Ibrahim Boulos, Ed.D. 
The University of Florida, 1960 


Courses of study are very often constructed without 
adequate attention to all bases on which such courses 
should rest. This study is an illustration of one way by 
which a course can be constructed with ample attention to 
all those bases. 

One of the bases often neglected is the learner, his 
interests, problems, capacities, and how he learns. This 
is understandable in Egypt for in the past there has been 
little concern for individuals. In the new society, which 
began with the July, 1952 Revolution, human integrity is 
recognized and so should be given the attention it deserves 
in curriculum making. 


The Problem 





The problem was to suggest a course of study that 
takes care of the needs of individuals together with the 
needs of the society, and the goals of education. This 
course is designed to enable the student to develop to his 
full potential and to maintain and promote the society. 


The Assumptions 





1. Objectives of the school must be related both to the 
needs of the supporting society and to those of the 
learner. 


2. Content in any discipline is effective only as it 
contributes to the development of the learners. 


The Method 





The sociological, psychological and philosophical bases 
were analyzed. A questionnaire was designed to discover 
the common interests of Egyptian adolescents related to 
biology. The findings of all fore-going analyses were 
synthesized into a point of view for the development of the 
proposed course. This point of view was interpreted into 
criteria. Then these criteria were applied to a list of 
subject matter items compiled by surveying many sources. 
Some of the subject matter was selected because of its 
importance to living successfully in the Egyptian society, 
some because of its necessity in developing certain atti- 
tudes, concepts and understandings which are necessary 
for the democratic way of life. Some was selected because of 
its value in meeting the adolescent’s tasks, some because of 
the interest shown in it by students, and still some because of 
the logical sequence of the discipline itself. 


The Findings 








Fourteen criteria were developed and validated by 
being checked by the five members of the writer’s doctoral 
committee. The criteria are: 


1. Solving the health problem. 


2. Solving the economical problem. 


3. Developing the social skills. 
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4. Developing the social attitudes pertaining to family 
relationships. 


9. Developing the social attitudes pertaining to social- 
civic relationships. 


6. Developing the social attitudes toward mankind. 
7. Developing understanding pertaining to living things. 


8. Developing understanding pertaining to the human 
body. 


9. Developing understanding pertaining to the origin of 
life and heredity. 


10. Developing understanding pertaining to the applied 
aspects of biology. 


11. Developing the necessary intellectual abilities. 
12. Developing the necessary intellectual attitudes. 


13. Developing an appreciation for science and scien- 
tists. 


14. Developing basic concepts necessary for under- 
standing the selected concepts and for future work. 


The Course 





These criteria were considered in selecting the subject 
matter which was organized under four topics; namely, 
human biology, the nature of life, biology and man, and 
social biology. Under every topic many units are outlined. 
From these, the students and the teacher can choose those 
which they find more meaningful and interesting. Two of 
the units were developed and presented as an illustration 
of the method recommended for teaching the course. 
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Problem 


The problem in this study was to compare the relative 
effectiveness of two teaching methods, individual and group, 
in the teaching of comprehension in beginning reading to 
selected first grade children in the public schools of Great 
Neck, New York. 

This study is a companion one to the work of Ruth 
Kelley Izzo comparing the relative effectiveness of the 
same two methods in the teaching of word recognition. 


Experimental Design 





A comprehensive survey of the literature was made 
and summarized. 





Two distinct methods, individual and group, were de- 
scribed for the development of comprehension. Equal 
numbers of teachers were selected who were using each 
of these methods. They were equated as to their training 
and teaching experience, and evaluated as competent by 
a jury of educators in the school system. 

From the classroom groups of the teachers selected, 
the experimental group, with individual instruction, and 
the control group with group instruction, were formed. 
The two groups were made equivalent by including only 
children who had attended Great Neck Public School 
kindergartens, were in the first grade for the first time, 
and had no serious psychological or health problems. 
Furthermore, equivalency was determined by using sta- 
tistical procedures to ensure that there were no significant 
differences in the means and standard deviations of the 
scores of each group obtained from the children’s age; 
from reading readiness and mental ability test scores. 
There were 68 children in each group. 

Anecdotes recorded during monthly classroom visits 
to insure the distinct quality of each method were analyzed, 
using various factors identified by authorities. 

Standardized tests were used to measure the relative 
effectiveness of the two teaching methods. 

Various statistical procedures were used to determine 
the significance of the variability of achievement in read- 
ing comprehension in the experimental and control group. 


Findings 

Within the limitations of the experimental design, the 
following statements seem to the investigator to sum- 
marize the major findings of this study: 


1. There is no significant difference in the relative ef- 
fectiveness of the two teaching methods, individual and 
group, in the teaching of comprehension in beginning 
reading to selected first grade children. 


2. For all the age groups considered in this study, 
children taught by the group method achieved at a 
slightly higher level than the children in the similar 
age group taught by the individual method. However, 
the differences were not significant. 


3. The range of achievement in reading comprehension 
was similar in both groups. 


4. There were no significant differences in the achieve- 
ment of the children taught by the individual method as 
compared with the children taught by the group method 
in selected factors of comprehension in reading. 


5. The relationship between reading readiness and achieve- 
ment, slightly higher for the group method, was signifi- 
cant for both methods. Both teaching methods were 
about equally successful in developing comprehension 
in reading as compared with the child’s readiness to 
read. 


6. The relationship between mental ability and achieve- 
ment was significant only for the control group. The 
group method was more effective in helping children 
to achieve at a rate consistent with their mental ability. 


From an analysis of the anecdotal records the investi- 
gator concluded: 
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7. This study would have been more aptly described as a 
difference in methods of classroom arrangement for 
the teaching of reading than as a difference in teaching 
method. 


8. The teacher’s concept of the nature of comprehension 
in beginning reading influences the aspects of reading 
comprehension which are developed in the classroom. 
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Purposes 


The purpose of the study was to examine the relation- 
ship between Alfred Korzybski’s theories of general se- 
mantics and programs for incorporating semantics into 
high school English teaching. 

The study sought to answer these questions: (1) What 
are the major principles of Korzybski’s theory of general 
semantics? (2) What educational practices did Korzybski 
propose for establishing his principles? (3) Have 
Korzybski’s principles found their way into the teaching of 
high school English? (4) Have later developments in se- 
mantics called into question certain aspects of general 
semantics? 


Procedures 





The investigation was not an empirical study of actual 
classroom practices, Procedures were analytical rather 
than statistical. An analysis was made of Korzybski’s 
major writings and certain other sources for evidence of 
applications of semantics to educational practices. Such 
sources were: (1) Descriptions by theorists of hypotheti- 
cal practices deemed consistent with their semantic 
theories. (2) Descriptions by observers or teachers of 
classroom situations. (3) Prescriptions about how to 
achieve certain results when using semantics. (4) Exer- 
cises, examples and curriculum statements relating to the 
teaching of semantics. 

In order to distinguish between various uses of the 
term semantics, historical and definitional contexts were 
included. 

An analysis of Korzybski’s major principles was made 
including his attacks upon ordinary language and his de- 
scriptions of an ideal language. A further analysis was 
made of the educational methods suggested by general 
semanticists. 

A search was made of selected sources for evidence of 
applications of general semantics to high school English 
teaching. These sources included: (1) Popularizations of 
Korzybski used by English teachers. (2) Reports by com- 
mittees interested in curriculum development. (3) Books 
on the methods of teaching English. (4) Other sources 
containing descriptions of classroom programs. (5) High 
school textbooks in English. 

In the examination of these sources for the absence or 
presence of semantic principles, Korzybski’s theories 











were deemed to be present when his unique aspects were 
manifest in the final stages of application. 


Conclusions 





The following conclusions were drawn from the study: 
(1) General semantics as conceived and outlined by Alfred 
Korzybski in his works was never seriously applied to the 
teaching of high school English except on a piecemeal 
basis by a few orthodox followers. (2) Korzybski stressed 
general semantics as a sweeping reform with special em- 
phasis on its psychotherapeutic aspects. These aspects 
were neglected in applications. (3) General semantics, 
particularly when applied to the teaching of high school 
English, became mixed with other linguistic developments. 
(4) The application of other versions of semantics to the 
teaching of English or any other educational field, was 
considered by Korzybski to be incompatible with the pur- 
poses of general semantics. (5) Korzybski’s basic works 
proved too difficult or too much of an intellectual chal- 
lenge to spark popular application of his premises in their 
pure form. (6) While Korzybski’s claim that general se- 
mantics is totally an empirical science is questionable, 
even those aspects which can be accepted as empirical 
have not been adequately tested. (7) Since Korzybski’s 
basic premises have not been applied, it is logically pos- 
sible that orthodox general semantics still offers some 
fruitful approaches in the teaching of high school English. 
(8) Since general semantics has not been applied to the 
field of high school English teaching in a manner that is 
consistent with Korzybski’s principles, any challenge of 
existing semantic practices in this area does not neces- 
sarily entail a refutation of Korzybski’s principles; 
nevertheless, many of his principles have been called 
into question by later developments in semantics. 
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The purpose of this investigation was to show whether 
the field trip was superior to the traditional laboratory in 
general college botany in gain in knowledge, in gain in 
ability to apply principles, and in increase in interest. 

The purposes and mechanics of field trips in relation 
to instruction in botany were reviewed and summarized 
in checklist form. Criteria for the selection of areas for 
field work were established by the use of the jury tech- 
nique. A guide to the botany of selected state forests and 
parks of New Jersey and several additional areas was 
developed. A description and list of the plant communities 
of these parks, a list of the plants present, and an anno- 
tated bibliography were included. 

The experimental aspect was developed around the 
objectives listed above. The participating students were 
one hundred and twelve freshmen or sophomore college 
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science majors or biology minors, all taking botany for 
the first time. The experiment ran for a period of three 
spring sessions for six weeks each. The rotation tech- 
nique was employed. Each group was experimental for 
three weeks and control (laboratory) for three weeks. 
Four tests were given at the beginning of the experimental 
period: Information I and Information II, both developed 
by the investigator, and Application of Principles, Form 
1935 and Form 1936 of the Cooperative Test Service. At 
the end of the first three weeks, Information I and Applica- 
tion of Principles, Form 1935, were repeated and at the 
end of the second three-week period, Information II and 
Application of Principles, Form 1936, were given. 
Snedecor’s F score and the t-score were determined for 
all of the re-test scores and test-re-test scores by in- 
dividual years. 

A questionnaire was given to the participants to deter- 
mine increase in interest and other gains. Some of the 
statements in the questionnaire favored the one technique 
or the other. In order to remove this bias, twenty-three 
teachers of biology were asked to give their opinions con- 
cerning the slant of each statement. Interpretations of 
the results of the questionnaire were made in light of the 
opinions expressed by this group. 

For the information tests, of the six re-test scores 
recorded, only one showed a statistical significance at the 
five per cent level for the F score. Of the six test-re-test 
F scores, two showed a significant increase. All gains 
favored the control group. Of the total of twelve t-scores 
(six re-test and six test-re-test) six showed a significant 
gain, all in favor of the laboratory group. 

For the F test one score of the twelve indicated signifi- 
cant gain for application of principles. This favored the 
experimental group. Two scores showed gains for the 
t-test for the control group. It might be concluded that, on 
the basis of the design of this experiment, neither the 
laboratory nor the field trip contributed importantly to 
developing the ability to apply principles. 

Questionnaire results indicated the students believed 
both methods stimulated interest, but the trip a little more 
than the laboratory experience. The students also indicated 
the field trip gave more enjoyment, improved ability to ob- 
serve, increased curiosity about the environment, and 
made learning easier. It also gave greater opportunity to 
study the plant as a whole in its environment. The labo- 
ratory offered more opportunity to learn techniques which 
would be useful in high school teaching and to do detailed, 
microscopic study of the plant. Both techniques were be- 
lieved to be equally influential in increasing knowledge, 
offering new experiences and offering much of interest. 

In written comments many students indicated that both 
methods were of value and both should be included in a 
course of study for general botany. 
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This study was undertaken in order to obtain a clearer 
concept of the types of positions undertaken by graduates 
of home economics and hotel administration and to get an 
appraisal by these graduates of the adequacy of their 
undergraduate education in meeting job demands and in- 
dividual needs. 

Data obtained from a mail questionnaire sent to recent 
(1953-1957) home economics graduates who majored in 
dietetics, food and nutrition, or institution management, 
and to hotel, restaurant, and institution administration 
graduates of Cornell, Michigan State, and Oklahoma State 
universities supplied information about 1) their under- 
graduate and present interest in certain aspects of die- 
tetics and hotel administration, (2) postgraduate educa- 
tion and training, 3) work experience before and after 
graduation from college, and 4) evaluation of their under- 
graduate professional and general education. 


The major findings of the study were: 


1. Students attracted to colleges of home economics and 
to colleges of hotel, restaurant, and institution admin- 
istration are different in several basic respects, even 
though both prepare many of their graduates for careers 
in food service administration. 


a. Home economics students are women, hotel ad- 
ministration students nearly all men. 


b. Home economics graduates are primarily in- 
terested in applying nutrition to group feeding; 
hotel administration graduates are interested in 
applying business management techniques to food 
service operations. 


c. Home economics graduates seek careers in in- 
stitutional-type food services; few enter com- 
mercial enterprises. Hotel administration 
graduates are principally attracted to careers in 
commercial enterprises, few to institutional-type 
food services. 


2. While graduates of both curricula obtain managerial 
positions, the level of management attained by hotel 
administration graduates is higher. 


3. Approximately three-fourths of the home economics 
and two-thirds of the hotel administration respondents 
are employed in food service positions. Of these, the 
majority of home economics graduates are employed 
in hospitals, the next largest number in colleges; the 
majority of hotel administration graduates in hotels 
and restaurants. 


4. Hotel administration graduates receive substantially 
higher salaries and more fringe benefits than home 
economics graduates. 
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5. Hotel administration graduates had had much more 
work experience before graduating from college--both 
full-time employment or military service and part- 
time work--than home economics graduates, though 
almost all home economics graduates had had some 
work experience. Nearly all recommended that some 
work experience before graduation be required. 


6. Although most home economics graduates work after 
graduation, they are in the labor market for an average 
of only three years because of marriage and family 
responsibilities. 


7. Almost half of the home economics respondents had 


completed a dietetic internship, 85 per cent in hospitals. 


8. The majority of the respondents are strong advocates 
of general education. 


On the whole, graduates of both curricula were satis- 
fied with their undergraduate education but the study 
showed considerable difference in the evaluations made by 
graduates of each university of specific aspects of the 
programs. This re-emphasizes the need for periodic in- 
stitutional self-study. 

The study indicates that the shortage of dietitians is 
largely due to interruptions in the professional career of 
home economics women by marriage rather than to dis- 
like of or disinterest in the profession, suggesting that 
more intensive efforts should be made to get married 
women back into the profession and to attract more young 
women into the profession by appealing to a wider range 
of interests. In order to interest more.men in the profes- 
sion, active recruitment should be undertaken. 

Concern over professional education and the problems 
of specialization should not be allowed to preclude concern 
for the general education needs of students, particularly 
of women who leave the labor market shortly after gradu- 
ation. Microfilm $2.50; Xerox $7.60. 161 pages. 


PART I: INTENSIFYING LEARNING THROUGH 
CREATIVE EXPERIENCES IN ART AND SCIENCE 
IN THE THIRD AND FOURTH GRADES 
OF THE ELEMENTARY SCHOOL. 

PART II: A GUIDE TO CREATIVE ART AND 
SCIENCE EXPERIENCES IN THE THIRD AND 
FOURTH GRADES OF THE ELEMENTARY SCHOOL. 
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Jacob Arthur Ornstein, Ed.D. 
New York University, 1960 


Chairman: Professor Howard S. Conant 


The aim of this project was the preparation of a guide- 
book of teacher-pupil activities in art and science for the 
purpose of intensifying children’s learning experiences in 
these areas. Because investigators had noted a diminution 
of interest in art in the middle grades, grades three and 
four of the elementary school received this investigator’s 
attention. Science was selected for integration with art 
because: (1) it was a hitherto unexplored area; (2) this 
investigator believed that an inherent relationship existed 
between art and science; and (3) since World War I 


| 





American educators had become increasingly interested 

in the quality of science education in elementary schools. 
In addition, the investigator envisioned a relationship be- 
tween the classroom teacher and the art specialist wherein 
the former would sharpen the skills she already possessed, 
skills which could lay the groundwork for an enlargement 
of children’s experience. 

This document is divided into two parts: (1) The In- 
vestigation; and (2) a guidebook for elementary class- 
room teachers entitled A Guide to Creative Art and Science 
Experiences in the Third and Fourth Grades in the Ele- 
mentary School. 

The investigation consisted of: (1) validating the idea 
of learning as an integrated experience; (2) discovering 
elements which are common to art and science; (3) sur- 
veying the content and current methodology of art and 
science education in the elementary school; (4) compiling 
audio-visual materials and pupil activities related to art 
and science teaching and learning; and (5) conducting a 
field study with seventeen teachers and 500 children in an 
endeavor to discover if science experiences and children’s 
experiences, in general, could serve as an intensifying 
and motivating force in art activity. 

The guidebook (1) develops the relationship between 
art and science; (2) emphasizes fundamental teaching 
procedures such as questioning, structured and incidental 
teaching, readiness for learning, and the value of first- 
hand experiences; (3) clarifies and reinforces the signifi- 
cant role of the art specialist; (4) unfolds variegated 
teaching and learning experiences in art and science; 

(5) indicates appropriate materials, facilities and activities 
for art and science experiences; and (6) provides for 
evaluation. 

The data for this project were collected through the 
agency of a field study wherein seventeen teachers met 
with the investigator for fifteen sessions to discuss, com- 
pare notes, and evaluate the results of art and science 
activities which they conducted with their own children in 
their home schools. In general, the criteria for evalua- 
tion comprised (1) provision for first-hand experiences; 
(2) questioning in depth; (3) elicitation of individual ex- 
periences; (4) science experiments; (5) experimentation 
with art media; (6) use of audio-visual aids, including 
trips and excursions; (7) guided art “homework” assign- 
ments for children; (8) recognizable growth in drawing, 
color, composition and design; and finally (9) an aware- 
ness of the importance of the professional role of special- 
ists. 

The topics of science were found to have inexhaustible 
direct and indirect relationships to creative art activity. 
Constant stress on observation as a tool of artist and 
scientist alike engendered art experiences in areas not 
commonly explored in the classroom. 

Perhaps the most significant outcome of the project 
occurred when teachers discovered that a gap existed be- 
tween verbal and graphic expression which could not be 
easily bridged. The need for depth questioning to make 
this transition was recognized as one of the more impor- 
tant by-products of the project. 

The classroom teacher has always known that her role 
is distinct from that of the specialist. Members of the field 
study realized, however, that there is much they can do with 
the tools they already possess. Looking inward to values at 
hand tended to remove frustrations from a majority of the 
teachers. Microfilm $5.70; Xerox $20.30. 448 pages. 
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A COMPARISON OF THE RELATIVE 
EFFECTIVENESS OF TWO METHODS OF 
TEACHING CERTAIN TOPICS IN SOLID 

ANALYTIC GEOMETRY TO COLLEGE FRESHMEN 


(L. C. Card No. Mic 60-1096) 


Anthony Joseph Pettofrezzo, Ph.D. 
New York University, 1959 


The purpose of this study was to determine the rela- 
tive effectiveness of the vector method approach and the 
traditional approach in teaching certain topics of solid 
analytic geometry to college freshmen at Newark College 
of Engineering in terms of student understanding of con- 
cepts of space and the methods of applying these concepts 
to problem solving. 

Two groups of twenty four students randomly assigned 
to the investigator for instruction in first year engineer- 
ing mathematics during the spring semester were matched 
according to the mean of the standard scores obtained on 
the Cooperative Solid Geometry Test, the Otis Quick- 
scoring Mental Ability Test, and the average-grade point 
scores earned during the fall semester. The groups were 
designated as: (1) the experimental group, which was to 
study solid analytic geometry by making use of the con- 
cept of a vector and the algebra of vectors, and (2) the 
control group, which was to study solid analytic geometry 
by making use of the algebra of numbers. The experiment 
spanned a four week period. Both broups were taught by 
the investigator. 

The basic hypothesis of the study was that the vector 
method approach in teaching solid analytic geometry would 
produce results which would be significantly superior in 
terms of achievement to the traditional approach based 
upon a statistical analysis of the scores obtained by the 
two matched groups on a final written test. 

The method of testing the significance of the difference 
between means for matched pairs for scores on the Co- 
operative Mathematics Pretest for College Students indi- 
cated that the two groups had equal potential in ability in 
mathematics. An abbreviated test similar to the final in- 
strument of evaluation indicated that the two groups had 
no previous knowledge of the subject matter to be covered. 

A list of topics in solid analytic geometry dealing with 
points, lines, and planes which were found most often in 
fourteen college freshmen mathematics texts for engineer- 
ing students served as an outline for the study. The ex- 
perimental group’s material was developed from subject 
matter contained in eight texts which were selected for 
either their discussion of vector algebra or their vector 
method approach to solid analytic geometry. 

A preliminary pilot study was conducted during which 
time a final instrument of evaluation was constructed and 
validated. The final instrument of evaluation was a multi- 
ple choice, objective-type achievement test. 

Use of the t-test indicated that there was no statisti- 
cally significant difference between the means of the paired 
members of the experimental and control groups at the 
five per cent level of significance. A nonparametric ran- 
domization test for matched pairs indicated that there was 
no statistically significant difference between the results 
of the final test scores for the two groups at the upper 
quartile, middle-half, and lower quartile levels as deter- 
mined by the matching variables. Although there was a 
consistent margin in favor of the experimental group at 





all levels of comparison, especially at the upper quartile 
level, it was concluded that the basic hypothesis could not 
be accepted. 

Simple and multiple correlation coefficients for achieve- 
ment on the final test with the matching variables were 
calculated. Every correlation coefficient was statistically 
significant at at least the five per cent level of significance 
with the exception of the simple correlation coefficient be- 
tween the final test scores and the scores on the Otis 
Quick-Scoring Mental Ability Test. The highest multiple 
correlation coefficient 0.73 was obtained for the final test 
scores with the Cooperative Solid Geometry Test scores 
and the average-grade point scores. 

Microfilm $2.50; Xerox $7.60. 164 pages. 


STRATEGIES IN THE TEACHING AND LEARNING OF 
CONCEPTS: AN ANALYSIS BY SYMBOLIC LOGIC. 


(L. C. Card No. Mic 60-1680) 


George Albert Robinson, Jr., Ph.D. 
University of Illinois, 1960 


Strategies for the learner and teacher in the teaching 
of truth-functional concepts are analyzed by means of 
symbolic logic. The concept to be taught is represented 
by a logical equation, as is the learner’s idea of what that 
concept is. In the case where the new concept is a single- 
valued function of n concepts already known to the learner, 
the 2'?") possible structures for the concept to be taught 
are associated with the vertices of a 2" dimensional cube. 
With each concept is also associated the vector from the 
origin to the vertex corresponding to that concept (the 
origin being one vertex of the cube and the edges through 
that vertex coinciding with the 2" mutually perpendicular 
coordinate axes). Addition and subtraction of such “con- 
cept vectors” are defined. The error between the concept 
to be taught and the learner’s idea of that concept is de- 
fined in terms of the difference between the vectors cor- 
responding to these two concepts. The vector representa- 
tion is then generalized to concepts (sometimes called 
“open-textured concepts”) which cannot be written as any 
obvious single-valued function of the known concepts. 

Several patterns of information utilization are dis- 
tinguished for the case where the learner is to attain the 
concept through being exposed to a sequence of randomly 
selected exemplars and non-exemplars of the concept. As 
in previous literature on concept attainment, the term 
(learner-) strategy is applied to each such pattern of utili- 
zation. It is assumed that the learner states his classifi- 
cation criteria for exemplars and non-exemplars after 
the presentation of each instance. Each of the learner 
strategies is formulated and discussed in terms of the 
concept vector model. The assumptions underlying the 
evaluation of learner strategies are examined briefly. 
Several strategies are examined in the light of five dif- 
ferent evaluation systems. 

The idea of feedback as a distinctive feature of the 
teaching situation is analyzed. Strategies for the use of 
the teacher in the presence and in the absence of feedback 
are considered. One such strategy for selection of in- 
stances for presentation to the learner is reduced to ul- 
timately simple language. A program for an automatic 
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digital computer (the University of Illinois computer, 
ILLIAC), to analyze the concept to be taught and the 
learner’s current conjecture (idea of what the concept to 
be taught is) and to choose instances calculated to correct 
the defect in the learner’s conjecture, is discussed. Such 


a program has been written, checked out, and demonstrated. 


It, in effect, transforms ILLIAC into an automatic concept 
teaching machine which uses feedback from the nature of 
the learner’s misconception of the concept to be taught. 

(In slightly less picturesque language, it would be said that 
such a machine is simulated on ILLIAC.) 

Several possible extensions of such a mechanized 
teaching scheme are speculated upon and a large scale 
general-purpose teaching machine system is sketched 
briefly. Microfilm $2.50; Xerox $7.00. 148 pages. 


THE EFFECT OF THE SITUATION ON 
THE QUALITY OF CHILDREN’S WRITING 


(L. C. Card No. Mic 59-4401) 


Richard Edwin Servey, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Naslund 


One point of view in teaching written creative language 
in the elementary school holds that there is a positive re- 
lationship between the extent of structure in the immediate 
writing situation and the quality of language produced. 

.The problem of this study was (1) to determine whether 
there is a significant relationship between the extent of 
structure in the writing situation and the quality of chil- 
dren’s writing in grades three, four, five, and six and 

(2) to determine whether there is a significant relationship 
between certain characteristics of children and the quality 
of their writing as a function of the structure in the writing 
situation. 

The subjects for this study were 1,080 elementary 
school pupils divided into 72 experimental groups in which 
intelligence quotient, chronological age, socio-economic 
status, and sex were held constant. The pupils were pre- 
sented with two writing situations one week apart. In the 
structured situation the pupils were given a picture con- 
taining personalized content. Writing began after picture 
content and the beginning aspects of writing form were 
discussed. In the unstructured situation the pupils were 
given a picture containing impersonalized content and 
were told to write about it. The order of presentation of 
situations was reversed for half the sample. 

A specially devised formula, which took into considera- 
tion the frequencies of linguistic entities and creative de- 
vices occurring in children’s writings, and which in appli- 
cation produced a language level score, was used in ana- 
lyzing the compositions. An analysis of variance technique 
was used to analyze data for significance of difference be- 
tween the language level scores produced in the two situa- 
tions and to determine the significance of intelligence, 
chronological age, socioeconomic status, and sex as 
sources of variation. 

Findings. The analysis for differences in language 
quality resulting from writing in a structured situation in 
which content was personalized and discussion of content 





and form was permitted and from writing in an unstruc- 
tured situation in which content was impersonalized and 
discussion was curtailed produced these findings: (1) no 
statistically significant relationship between the structure 
in the situation and the quality of writing, (2) no statisti- 
cally significant relationship between intelligence, chrono- 
logical age, socioeconomic status, and sex, considered 
either separately or statistically combined, and quality of 
language as a function of structure in the situation, 
(3) a marked relationship between quality of writing and 
intelligence, in that children of middle intelligence wrote 
better in the structured situation and children of high in- 
telligence wrote better in the unstructured situation, 
(4) a less marked relationship between socioeconomic 
status and quality of language, in that children of middle 
socioeconomic status wrote better in the structured situation 
and children of upper socioeconomic status wrote better in 
the unstructured situation, (5) a slight relationship between 
chronological age and quality of writing, in that eleven-year- 
old children wrote better in the unstructured situation, and 
(6) no relationship between sex and quality of writing. 

Conclusions. The findings seemed to indicate that 
(1) immediate motivative procedures beyond suggestion of 
content neither inhibit nor enhance quality of writing and 
(2) the ability to write creatively is a matter of individu- 
ality to which intelligence, socioeconomic status, and 
chronological age contribute, but not significantly. These 
conclusions suggest that the constant aspects of motiva- 
tion—to include children’s appreciation of appropriate 
form, their understanding of what the task involves in 
terms of form, and their willingness to accept the task of 
creative writing as a classroom activity—should receive 
major emphasis in the elementary creative language pro- 
gram. Within these constant aspects of motivation, a sug- 
gestion of content within children’s experiences suffices 
as immediate motivation. 

Microfilm $2.75; Xerox $9.70. 212 pages. 





A CRITICAL APPRAISAL OF THE CONCEPTS OF 
“SPECIAL SUBJECT” AND “SPECIALIST” IN 
ELEMENTARY SCHOOL ART EDUCATION 


(L. C. Card No. Mic 60-1701) 


Carol Rita Newton White, Ph.D. 
University of Dlinois, 1960 


This study is an examination of the concept that art is 
a special subject in the elementary school and that it 
should be taught or supervised by art specialists. Ex- 
ploratory in nature, it brings together relevant esthetic, 
social, psychological and educational materials and ex- 
amines the inconsistencies involved in specialist concepts 
of elementary art education. 

A special position for art in the elementary school 
curriculum is often predicated upon a special position of 
art in society, particularly in American culture. Art as 
a special interest reserved for specialists tends to be 
regarded by the public with awe or disparagement. The 
isolated position of art is lessened by emphasis upon the 
continuities between general and special, social and in- 
dividual, consumer and producer. Evidence from the 
social sciences indicates some negative effects of spe- 
cialization. Evidence from biology and psychology 
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indicates that art ability is not an isolated special ability. 
Separateness and specialization can hinder individuality 
and creativity, which are promoted by integration. 

Art education today faces limitations which are im- 
posed by its history of defensive insecurity, zealous de- 
votion, and self-defeating salesmanship. Special teachers 
are in a precarious position when they bring a special 
subject into the school because general teachers resist 
teaching it. The promotion of art as a special subject 
may involve alliances with interests ultimately inimical 
to art. Art specialist positions justified as a form of sub- 
sidy for economically disadvantaged artists are educa- 
tionally indefensible. Art assistance for general teachers, 
even when presumably temporary, becomes permanently 
necessary in the opinion of those whose vested interests 
are at stake in its continuance. The training of special 
art teachers may decrease emphasis on art in the prepa- 
ration of general elementary school teachers. Separate 
teaching of art permits rationalization of the neglect of art 
in the classroom. Increasing specialization of art educa- 
tion can keep it beyond the capacities of general teachers. 
Art specialist positions have caused difficulties in school 
organization. 

Division of the curriculum into “fundamental” and 
“special” subjects exists in departmentalized systems and 
in supposedly self-contained classrooms, with the subjects 
called special having an inferior status. Art values have 
frequently been subordinated through undesirable forms of 
correlation, but art can have value in its own terms with- 
out being taught as a separate special subject. The inte- 
gration of the parts of the whole curriculum can itself be 
a creative process. The whole curriculum affects art edu- 
cation. The general educator has a powerful influence on 
art values. 

Developmental levels of staff and curriculum organiza- 
tion may be established so that the direction of change will 
be related to the dynamics of local situations. The art 
consultant position may serve as a transitional form. The 
development of all elementary schocl teachers as teachers 
of art will be the most effective means of advancing ele- 
mentary art education. The wholeness of the person teach- 
ing art and the ability of this person to see the whole child 
are fundamental to good art teaching. The quality of ele- 
mentary art education should be judged by developmental 
standards comparable to those in other curriculum areas, 
rather than by the standards of the art profession. Tech- 
nical and specialized art positions will continue to exist at 
some levels of the education system. 

The term “special” has emotionally-charged, contra- 
dictory, and frequently negative meanings for the educa- 
tion profession and for the general public. Terms which 
describe conceptions of curriculum and staff integration 
and appropriate specializations should replace the dis- 
criminatory designations of “special subject” and “special 
teacher” in elementary school art education. 

Microfilm $4.95; Xerox $17.55. 387 pages. 





AN INVESTIGATION OF THE USE OF A 
STUDY PROCEDURE BASED UPON CONCEPTS 
FROM SEMANTICS AND COMMUNICATION THEORY 


(L. C. Card No. Mic 60-1581) 


Harold Lansing Wise, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Albert N. Hieronymus 


A study procedure based upon a combination and 
adaptation of the concepts of the “abstraction ladder” 
from general semantics and of “information” from com- 
munication theory was proposed as a basis for this in- 
vestigation. It was hypothesized that use of such a study 
procedure would increase an individual’s ability to deter- 
mine the main ideas of paragraphs, and hence, his com- 
prehension and recall of underlying principles as well as 
factual data appearing in written materials of an academic 
nature. Because of limits on the availability of subjects 
for training, only certain steps ofthe proposed study pro- 
cedure were developed. Therefore, the purpose of this 
investigation was to determine what appreciable effect 
training and practice in these steps would have upon the 
abilities mentioned above. 

One hundred thirty-five subjects were divided equally 
into three treatment groups. The first group received 
training as suggested above; the second, practice in and 
review of ordinary methods; the third group acted as 
control. 

After the training sessions, data to measure immediate 
recall were gathered by means of worksheets upon which 
subjects made notes in accordance with their training and 
tests consisting of supply-type questions pertaining to 
factual data and multiple-choice questions designed to 
measure comprehension. About three and a half weeks 
later, a delayed recall criterion test was administered. 
Subjects were asked to write five complete sentences 
covering the main points of the articles read for immedi- 
ate recall. Another part of this test consisted of the same 
questions administered previously. 

All raw scores for both immediate and delayed recall 
were transformed to Z-scores. Statistical analyses in- 
dicated significant treatment differences which favored 
the second and control groups for both types of recall. 
There were no significant differences between the means 
of these two groups. On the average the mean for the 
first treatment group was about 10 points below the means 
of the other two groups for immediate recall and about 
six points below for delayed recall. In the case of delayed 
recall, an F-ratio significant at the five per cent level 
was found for interaction between levels and types of 
tests, factual and comprehension. The lowest ability 
levels taken over all treatment groups provided evidence 
of better performance on the factual-type questions as 
opposed to the comprehension-type questions; the higher 
ability groups obtained higher mean scores on the com- 
prehension-type questions as opposed to the factual-type 
questions. 

Analysis of worksheets revealed that the first treat- 
ment group had, on the basis of its training, recognized 
219 sets of basic parts of sentences which would have led 
to main ideas. Subjects trained in ordinary methods ex- 
pressed 196 main ideas. Because the former group had 
not actually expressed main ideas, no comparisons of this 
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aspect of the investigation were possible. Analysis of the 
complete sentences written in connection with the test for 
delayed recall indicated that the performance of the sec- 

ond treatment and control groups was slightly superior to 
that of the first treatment group. 

The data gathered indicated that the use of the steps 
of the proposed study procedure which were being con- 
sidered in this investigation was not effective in increas- 
ing retention of factual data or comprehension of written 
materials. Since subjects using steps of this procedure 
did not actually express main ideas, no evidence pertaining 








to the first part of the hypothesis was gathered. Analysis 
of the worksheets used during the test for immediate re- 
call suggested that use of the steps of the proposed study 
procedure was more time-consuming than were ordinary 
methods, and the results of the criterion tests appeared 
to indicate that it interfered with learning. These indica- 
tions suggest that any further investigation of the study 
procedure, if it appears warranted, should provide for 
considerably more time for development and practice of 
all steps comprising the procedure. 

Microfilm $2.60; Xerox $9.00. 199 pages. 
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AN APPROXIMATE SOLUTION FOR 
A CONE-CYLINDER IN 
AXIALLY SYMMETRIC TRANSONIC FLOW 


(L. C. Card No. Mic 59-5788) 


James Beverly Eades, Jr., Ph.D. 
Virginia Polytechnic Institute, 1958 


In this thesis an approximate method is developed 
which predicts the aerodynamic force on a cone-cylinder 
body in axially symmetric transonic flow. The method 
places more emphasis on the physics of the flow than on 
the mathematical rigors of solving the typical reduced 
non-linear transonic equation of motion. 

Under the assumptions that the flow is that of a steady, 
irrotational, inviscid, compressible gas, the body pres- 
sures are determined and the associated force defined. 
Recognizing that the transonic pressures are influenced 
by the character of the subsonic compressible pressures, 
which are obtained in this analysis through Gothert’s Rule, 
it is then mandatory that the incompressible case be 
defined with the best possible accuracy. Comparisons 
with experiment indicate that the classical method (axially 
distributed sources and sinks) does not provide this 
required accuracy. Thus the surface distributed vortex 
ring theory is used in the present analysis to obtain the 
incompressible body pressures. 

Gothert’s Rule, which represents a linear solution for 
the subsonic case, is known to be applicable up to a limit 
value of free stream Mach number. An investigation is 
carried out herein to determine both the correct form of 
the rule and its limits of applicability. As a result of this 
investigation it is concluded that the upper limit is the 
lower free stream critical Mach number. Also, at this 
Mach number a solution is immediately available for the 
lower limit of the transonic range of Mach number. 

In solving the transonic problem the law of stationarity 
of local Mach number is of fundamental importance. For 
an assumed isentropic flow over the body, and for sonic 
conditions being present at some point on the surface, the 
body pressures can be described in the ratio p;,/p*. Here 
Py, is the local surface pressure and p* is the sonic 
(body) pressure. Through the stationarity law this ratio 
is recognized as an invariant for transonic speeds so long 
as the flow field remains essentially irrotational. Thus 
any change in local pressure is only a function of the free 





stream Mach number for any given body position. By this 
approach the pressure distribution is defined for a range 
of Mach number from below to above the sonic stream 
value. The method is then capable of predictionfor almost 
all of the transonic range of Mach number. It is only when 
the head shock has significant curvature, causing the flow 
adjacent to the body to be rotational, that the method fails. 
Though the procedure developed here is not capable of 
spanning the entire transonic range, it does provide a 
wider range of applicability than other known theories. 
Finally, for this problem a correlation of transonic 
pressure drag data is formulated. This correlation is 
founded on physical interpretation and is not limited to the 
usual transonic similarity restrictions. In fact, to the 
author’s knowledge this is the first known such correlation 
for axially symmetric flow covering the range of body 
sizes and Mach numbers considered in this investigation. 
In so far as is practicable the results obtained in this 
thesis have been compared to available experimental re- 
sults. In particular the drag datafrom this analysis compare 
closely with experimental transonic values. Experiment 
bears out the conclusion that the upper limit for linear 
theory is the lower critical freestream Machnumber. And, 
the pressures determined by the vortex ring theory agrees 
well with the low speed experimental results obtained by 
the author. Microfilm $2.75; Xerox $9.45. 210 pages. 


THE TURBULENT BOUNDARY LAYER ON UNIFORMLY 
ROUGH SURFACES AT SUPERSONIC SPEEDS 


(L. C. Card No. Mic 60-1977) 


Felix West Fenter, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. M. J. Thompson 


The turbulent boundary layer on uniformly rough, iso- 
thermal surfaces was subjected to a theoretical and ex- 
perimental investigation including the effects of compres- 
sibility and heat transfer. The analysis was restricted to 
perfect gases with Prandtl Numbers of unity. Velocity 
profile laws were derived for both the inner and outer 
portions of the boundary layer by means of mixing length 
theory. The effects of grain-type surface roughness were 
accounted for by applying a semi-empirical dimension- 
less velocity decrement to the inner velocity profile law 
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according to the results obtained by Nikuradse for incom- 
pressible pipe flow. The velocity profile laws were used 
with the von Karman momentum equation to compute the 
boundary layer parameters for flat plates, two-dimen- 
sional bodies with pressure gradients, and bodies of 
revolution. The effects of surface roughnesses other than 
grain-type were also briefly investigated and a semi- 
empirical solution to this problem was derived. 

The experimental portion of the research program was 
conducted in four phases. The first phase utilized a flat 
plate model inthe Ordnance Aerophysics Laboratory Super- 
sonic Wind Tunnel. The boundary layer on this plate was 
investigated by means of pressure probe surveys and local 
skin friction measurements at several locations on the 
plate. These tests involved Mach Numbers from 1.62 to 2.23 
and Reynolds Numbers from 8 to 20 million with five de- 
grees of grain-type surface roughness. For the second 
phase of the experimental program, the flat plate was modi- 
fied to accommodate large inserts which were mounted 
flush with the test surface. A total of sixteen inserts was 
tested with various types of machined surface roughness. 
The skin friction drag of each surface was determined 
from pressure probe surveys of the boundary layer. 

The third phase of the experimental program involved 
pressure probe surveys and local skin friction measure- 
ments on the smooth test section wall of the Defense 
Research Laboratory Variable Mach Number Wind Tunnel. 
This phase of the program yielded data on the boundary 
layer for a Mach Number range of 1.68 to 3.68 including 
both favorable and unfavorable pressure gradients. The 
fourth phase of the experimental research involved local 
heat transfer measurements on a cone-cylinder model in 
the Chance Vought Aircraft High Speed Wind Tunnel. 

These tests were conducted at a Mach Number of 3.00 and 
included three degrees of surface roughness. 

The results of all phases of the experimental program 
were compared with the theoretical equations and good 
agreement was noted. It is concluded that the effects of 
uniform grain-type roughness on the turbulent boundary 
layer can be predicted with confidence over the range of 
Mach Numbers and Reynolds Numbers covered by this in- 
vestigation. Furthermore, it is concluded that the effects of 
other types of uniform roughness can also be predicted with 
confidence if certain easily obtained empirical data are 
available. Microfilm $2.85; Xerox $9.90. 217 pages. 


A THEORY OF THIN AIRFOILS AND 
SLENDER BODIES IN FLUIDS OF 
ARBITRARY ELECTRICAL CONDUCTIVITY 


(L. C. Card No. Mic 60-2078) 


Edmund Charles Lary, Ph.D. 
Cornell University, 1960 


The steady incompressible flow of a non-viscous 
conducting fluid about thin airfoils and slender bodies is 
studied for the case of a uniform applied magnetic field 
aligned with the undisturbed fluid stream. Solutions are 
found subject to the restriction of small perturbations to 
the applied field. This condition determines an upper 
limit on the range of conductivity to which the solutions 
are applicable. Certain results for larger values of con- 
ductivity are presented and discussed, 

The flow for moderate conductivity is characterized 





by the appearance of a “wake” containing current and 
vorticity. The wake is roughly parabolic in shape with 
the body at the focus, and may appear either upstream or 
downstream of the body depending upon the relative 
magnitude of the stream speed and the applied field. The 
wake assumes a body layer character in the limit of very 
large conductivity. Three regimes of flow, distinguished 
on the basis of thickness of the wake, are identified and 
the properties of each are discussed. 

The lift on airfoils is calculated, including the possi- 
bility of magnets and externally-driven currents inside 
the airfoil. Drag formulae are presented for airfoils and 
slender bodies, and the distribution of internal currents 
and magnets for zero drag is shown. Optimum drag air- 
foils and bodies are discussed briefly. A magnetohydro- 
dynamic analog to the Kutta condition is discussed at 
length. Microfilm $2.50; Xerox $5.40. 106 pages. 


ENGINEERING, AGRICULTURAL 


AN INVESTIGATION OF MOLE DRAIN 
DETERIORATION AND OF A METHOD 
OF EXTENDING DRAIN LIFE 


(L. C. Card No. Mic 60-2087) 


Charles David Busch, Ph.D. 
Cornell University, 1960 


Mole drainage undoubtedly constitutes the lowest initial 
cost subsurface drain. In mole drainage, a channel is 
forced through the soil by the bullet-shaped mole plow at 
a depth of two to three feet, with an accompanying blade 
slit to the surface. The mole drain has two apparent 
advantages; the subsoil provides the material for the 
drain and, one machine, operated by only one man, in one 
pass across the field establishes the channel. 

There are three major disadvantages of mole drains; 
achieving sufficient depth in installing the drain, achieving 
a constant grade through the length of the drain, and 
stabilizing the channel in the ground so it will last long 
enough to be economic. This study deals only with the 
latter problem—stabilization. It was undertaken to gather 
data on the process of deterioration in mole drains under 
modified field conditions. It had two objectives: to deter- 
mine the causes of mole drain failure, and to develop and 
test a method of preventing failure. 

Preliminary investigations of the literature and of 
three mole drain installations nearby showed that the 
failure of mole drains might be caused by soil entering 
from near the surface, or the roof, walls, or floor of the 
mole channel. They might also fail if closure of the blade 
slit kept water from reaching the mole channel. A field 
experiment was designed to separate the closing of the 
blade slit from soil blockage in the channel. For this an 
arch shaped plastic drain liner and the equipment to install 
it—with and without sand backfill in the blade slit—were 
developed. Observations to determine the source of sedi- 
ment entering the channel were planned, and the effective- 
ness of the plastic liner in prolonging drain life was tested. 

Lined drains were shown to give greater flow than 
plain drains. Measurement of cross-sectional area, by 4 
strain gage electronic device developed for the experiment, 
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showed good maintenance of shape in the lined drains, 
while the plain drains deteriorated past the point where 
second-year measurements could be taken. Lined drains 
produced less sediment than plain drains even though 
carrying greater flow. Excavation showed that the lined 
drains had more nearly their original shape, less sedi- 
ment, and fewer irregularities than the plain drains. The 
packfilled drains were not significantly different from the 
lined drains without sand backfill. 

Chemical analysis of the sediment carried from the 
drains indicated that surface soil had entered the drains in 
appreciable amounts, particularly early in the experiment. 

The plastic liner, with or without backfill, was suffi- 
ciently effective in prolonging drain life over the two 
years of the experiment. 

Generalization of these results should be undertaken with 
caution. While the study was conducted in the field, field 
conditions were both modified and limited in scope and 
time. The drains were short and installed in only one soil. 
The experiment lasted only two years. A large amount of 
water was applied to the plots for testing the drains. Fail- 
ure was undoubtedly accelerated, and perhaps modified by 
the extra water. Although the plastic liners performed well 
in the tests, the two year test duration of their effectiveness 
is insufficient to warrant their unqualified recommenda- 
tion. Microfilm $2.50; Xerox $6.00. 122 pages. 


THE EFFECT OF ULTRASONIC IRRADIATION ON 
THE RATE OF HEAT TRANSFER THROUGH LIQUID 


(L. C. Card No. Mic 60-1719) 


Harry Bernard Pfost, Ph.D. 
Michigan State University, 1959 


Major Professor: Carl W. Hall 


Previous investigators have shown that vibrations, 
sonics, and ultrasonics may be used to increase the rate 
of heat transfer between a solid and a fluid. All of the 
known investigations have combined the effect of oscillat- 
ing motion with natural or forced convective effects. 

This research attempted to isolate the effects of the 
ultrasonic action. The determination of apparent thermal 
conductivity was made from transient temperature re- 
sponse to changes in boundary conditions. The governing 
differential equation for heat flow in one dimension and 
with internal energy absorption is solved and the results 
are used for calculation of apparent thermal conductivity 
and ultrasonic intensity. 

Parallel plate equipment was utilized and the heat 
transfer coefficient was determined from transient 
responses to changes in boundary conditions. The liquid 
under investigation was confined between two horizontal 
copper plates. The test cell was brought to a uniform 
temperature, and then the lower boundary was cooled 
quickly. The temperature change at the center of the 
liquid, as measured by a thermistor, was then used to 
compute the coefficient of conductivity. 

Sound intensity was computed from measurements of 
the steady-state temperature rise at the center with both 
boundaries held at the same constant temperature. 

Provision was made for ultrasonic irradiation either 
perpendicular or parallel to the direction of heat flow. 
Test results are given for the effects of ultrasonics in the 
two directions, at frequencies of approximately one 





megacycle and 400 kilocycles, and at intensities up to 
2.48 watts/cm.” in water. 

Tests with progressive waves and a glycerine-water 
solution were made at one megacycle with the irradiation 
perpendicular to the direction of heat flow. 

The results show increased rates of heat transfer under 
all conditions with a maximum increase from 0.328 Btu/ 
hr.ft. °F. to 1.7 Btu/hr.ft. °F. 

The increase in the rate of heat transfer is less, at the 
same intensity and frequency, with progressive waves and 
for the glycerine-water solution indicating that the in- 
creases are probably due to convective-type currents. 

The effect of temperature gradients upon the refractive 
bending of sound beams is analyzed with reference to heat 
transfer applications and shown to be an important factor 
for application considerations. 

Microfilm $2.50; Xerox $5.00. 97 pages. 


ENGINEERING, AUTOMOTIVE 


THE THEORY AND SYNTHESIS OF 
ACTIVE SUSPENSION SYSTEMS 


(L. C. Card No. Mic 59-6747) 


Marvin Panzer, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: John G. Truxal 


Vehicles which run on land employ a set of deformable 
coupling elements, called a suspension system, to separate 
the main passenger or cargo-carrying body from auxiliary 
smaller and lighter bodies, some of which are in direct 
contact with the ground. The suspension system serves 
as a low pass vibration filter and is mandatory for pas- 
senger comfort. 

Conventional passive suspensions cannot be made ever 
“softer,” i.e. narrower in filter bandwidth, for the fol- 
lowing reasons: 

(1) For weaker springs, the body deflection under load 
increases. This predisposes suspension bottoming and 
passenger discomfort. The problem gets worse for lighter 
bodies. 

(2) For a given suspension geometry, the tendency to 
roll and pitch caused respectively by turns and accelera- 
tion is increased. Here also the problem gets worse for 
smaller vehicles. 

Recently, powered suspensions have been used which 
have soft air springs and slow-acting steady state 
levelling. These still have the difficulties in (1) and (2) 
above in the form of transient responses which are cor- 
rected quite slowly. 

An active suspension which overcomes the above diffi- 
culties for both steady state and transient is obviously 
desirable. In this work we determine the principles of 
such a suspension and proceed to synthesize one. 

Our approach uses a control engineering viewpoint, 
and characterizes the suspension solely by its dynamic 
properties, without consideration of specific physical 
makeup. By studying a unicycle, or single-degree-of- 
freedom system, we discover that the aforementioned 
difficulties are characteristic of a configuration which 
senses only the relative motion between wheel axle and 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 




















4610 





ENGINEERING 











body support point. Upon introducing additional informa- 
tion into the system, we succeed in synthesizing active 
“struts” which are “soft” with respect to road inputs and 
still possess considerable transient stiffness, as well as 
infinite steady state stiffness, with respect to body forces. 
A suspension composed of four such active struts has 
hardly any bounce, pitch or roll due to road disturbances, 
and also very little transient and no steady state roll or 
pitch due to turns and acceleration. 

Two troubles accompany this suspension. The first is 
that the very soft “ride” permits tire-axle resonance to 
develop, but this can be overcome through the use of 
vibration absorbers. The second is that the maintenance 
of the steady-state strut deflection causes one wheel to 
lift off the road when the road is “warped,” i.e. when the 
wheel contact points are non-planar. To remedy this, we 
introduce additional input information into each strut, elimi- 
nate the road warp, and position the body parallel to an aver- 
age road plane. Microfilm $2.50; Xerox $6.40. 134 pages. 





ENGINEERING, CHEMICAL 


ENRICHMENT IN A HELICAL 
COIL PARTIAL CONDENSER 


(L. C. Card No. Mic 60-1549) 


Merlin Dale Coe, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Karl Kammermeyer 


A study of enrichment action in a helical coil partial 
condenser was performed using a benzene-ethylene 
dichloride test mixture. The coil was constructed from 
one inch copper tube formed as a helix twenty turns high 
with an internal diameter of six inches. Condensation 
was brought about by a water jacket formed by the inner 
wall of the pipe coil, after adjacent turns of the coil had 
been brazed together, and by an internal sleeve. 

Enrichment of the input vapor stream was accom- 
plished by condensation and by mass transfer as the liquid 
condensed flowed in counter-current to the vapor. 

Mass transfer effects were shown to be similar to 
those found in wetted-wall equipment if a reduction of the 
area of contact due to channeling within the pipe was taken 
into account. This was found to be about one-fourth to 
one-sixth of the total internal surface of the pipe by oper- 
ations at total reflux which was externally created. 

Enrichment action accompanying condensation was 
found to be slightly greater than would be predicted by the 
ideal Rayleigh equation when reflux ratios, defined as the 
ratio of the liquid condensed to the vapor output, was 
below five. At reflux ratios greater than five the enrich- 
ment becomes considerably lower than that predicted by 
the Rayleigh equation. At vapor input rates in the order 
of 1.5 moles per min the maximum enrichment obtained 
from a vapor of 33.5 mole per cent benzene was about 8.0 
mole per cent at reflux ratios above one hundred. The 
maximum input vapor rate was found to be about 9 ft. 
per sec. 

Equations were derived which can qualitatively predict 








the over-all enrichment based on the general relationship 
of mass transfer and the Colburn-Drew equation. 
Microfilm $2.50; Xerox $5.60. 112 pages. 


THERMAL DECOMPOSITION STUDIES 
OF SOME INORGANIC FLUORIDES 


(L. C. Card No. Mic 60-1632) 


Daniel Lew Deadmore, Ph.D. 
University of Illinois, 1960 


The thermal stabilities of some alkali and alkaline 
earth fluosilicate, fluotitanate and fluozirconate compounds 
were studied. Also some alkali and alkaline earth simple 
fluorides, zinc fluoride, cuspidine (3CaO-2SiO.-CaF;) and 
mixtures of alpha alumina and sodium fluoride were 
investigated. 

Samples of each compound or mixture were heated in 
a thermogravimetric balance in dry or moisturized air. 
The residues remaining were analyzed by X-ray diffrac- 
tion and wet chemical means. Reaction rate constants 
and activation energies were calculated for specific 
reactions. 

The alkali and alkaline earth fluosilicates, with the 
exception of the potassium compound, undergo simple 
decomposition in dry air to produce the alkali or alkaline 
earth fluorides and SiF, gas. The activation energy for 
thermal decomposition increases with increasing cationic 
size in both families. Potassium fluosilicate also decom- 
poses on heating, but by way of the intermediate compound, 
K3SiF7. 

It was found that the rate of decomposition of sodium 
fluosilicate in dry air and hydrolysis of MgF,, depend on 
the initial weight of the sample. The activation energies 
of both processes are independent of the initial sample 
weight. 

Sodium fluosilicate, heated in wet air at 600°C, retains 
some silicon as SiO2 in the form of a-cristobalite. 

Potassium fluotitanate is stable to 650°C in dry air. 
In wet air, at temperatures to 700°C, rutile and a series 
of oxyfluoride complexes are formed. The oxyfluorides 
are of the type K,TiO,F,, where x may vary between 
0 and 1 and y between 7 and 5, depending on the tempera- 
ture and time of heating. These complexes belong to the 
face-centered cubic system with a, = 8.60 A. At tem- 
peratures of 800 to 950°C, fibrous potassium tetra- and 
hexatitanates are formed. No loss of Ti was detected. 

Both Na,Zr,F,, and K2ZrF, decompose by way of the 
intermediate compound, M; ZrF7 (where M is either 
sodium or potassium). The potassium compound requires 
water vapor for decomposition, but the sodium compound 
decomposes in dry air. The final decomposition products 
of the sodium compound are sodium fluoride and mono- 
clinic zirconium oxide, but from the potassium compound 
only monoclinic zirconium oxide results. 

Sodium fluoride is only very slightly hydrolyzed at 
1000 to 1100°C and potassium fluoride undergoes no 
detectable hydrolysis. Both are extensively evaporated 
at 1000°C. 

Magnesium fluoride and calcium fluoride are both 
extensively hydrolyzed at 1050 to 1350°C. Magnesium 
fluoride is the easiest to hydrolyze. 
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Zinc fluoride, heated in dry air, sinters without de- 
composition at 680 to 750°C. In moist air it is hydrolyzed 
in the same temperature range. 

In wet air, cuspidine is hydrolyzed to Caz2SiO, in the 
temperature range of 1100 to 1300°C. The activation 
energy for this hydrolysis is within the experimental 
error of being the same as that for CaF, (29 kcal./mol.). 

Alpha alumina causes an extensive loss of fluorine 
from sodium fluoride. The reaction in dry air stops with 
the production of beta alumina, but when moisture is 
present, sodium aluminate is also produced. 

Microfilm $2.50; Xerox $7.40. 158 pages. 


THE EFFECT OF MASS TRANSFER ON 
HEAT TRANSFER IN THE EVAPORATION OF 
DROPS OF PURE LIQUIDS 


(L. C. Card No. Mic 60-1881) 


Carl Gordon Downing, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Professor W. R. Marshall 


A critical survey of the available literature data has 
clearly established the validity of the correlation of Ranz 
and Marshall (Ranz, W. E., and W. R. Marshall, Jr., 
Chem. Eng. Progr. 48, 141, 173 (1952)) for the transfer 
of heat or mass between a single sphere and an ambient 
fluid. But for a system in which heat and mass are 
transferred simultaneously, which is the case when a 
drop undergoes evaporation in a gas, this correlation 
would be expected to be applicable only in the limiting 
case in which the sensible heat taken up by the diffusing 
vapor could be neglected relative to the total heat being 
transferred. This mass-transfer perturbation of the heat- 
transfer process would cause the Nusse!t numbers for 
heat transfer to be reduced relative to the values that 
would be predicted from the correlation of Ranz and 
Marshall; the Nussult numbers for mass transfer would, 
of course, be expected to remain essentially unchanged. 

An experimental study was made of the phenomena 
characterizing the steady-state evaporation of pure liquid 
drops suspended in a stream of dry air. Four liquids were 
Studied: acetone, benzene, n-hexane, and water. The 
wet-bulb temperature data were obtained by suspending 
the drops directly from beaded-element constantan- 
manganin thermocouples. A series of geometrically 
Similar thermocouples was fabricated from 0.001-, 0.003-, 
and 0.005-inch-diameter wires, and an estimate was made 
of the error introduced into the recorded temperatures by 
the conduction of heat through the thermocouple wires to 
the sensing element by making parallel series of meas- 
urements and extrapolating the data to the limit of zero 
wire diameter. Rate-of-evaporation data were recorded 
by direct motion-picture photography, with the drops being 
Suspended from glass filaments. Corrections for the 
effects of radiant heat transfer to the drops were esti- 
mated analytically. Air-stream temperatures ranged 
from 27° to 340° Centigrade, and Reynolds numbers ranged 
from 24 to 325. Corrections to the heat-transfer Nusselt 
number for the perturbations due to the simultaneous 
transfer of mass ranged up to about 35 percent. 









On the basis of a film-theory analysis, the heat- 
transfer data were correlated to an average deviation of 
plus-or-minus 8.3 percent, and empirical corrections 
were proposed by means of which it was possible to in- 
crease the precision of the correlation to about plus-or- 
minus six percent. An empirical correlation of the wet- 
bulb temperature data was used as the basis for the 
calculation of wet-bulb charts for the four liquids studied. 

Microfilm $5.85; Xerox $20.75. 460 pages. 


THE NON-ISOTHERMAL FLOW 
OF NON-NEWTONIAN FLUIDS 


(L. C. Card No. Mic 60-1806) 


Richard Wylie Hanks, Ph.D. 
University of Utah, 1960 


Chairman: Ernest B. Christiansen 


A fundamental theoretical and experimental investiga- 
tion of the non-isothermal flow of non-Newtonian fluids 
was performed. Three particular problems were con- 
sidered. These three problems were: (1) the prediction 
of the pressure-loss flow-rate relation for laminar flow; 
(2) the prediction of the onset of turbulence; (3) the pre- 
diction of the pressure-loss flow-rate relation for transi- 
tional and turbulent non-isothermal flow. 

Two solutions, one approximate and one rigorous, 
were obtained for the problem of laminar non-isothermal 
flow. The partial differential equations which describe 
the process of laminar non-isothermal flow were approxi- 
mated by standard numerical methods and the resultant 
numerical equations were solved with the assistance of a 
Datatron 205 digital computer. A simple model of the 
temperature distribution was developed and an approxi- 
mate solution to the non-isothermal flow equations was 
developed. 

The problem of the onset of turbulence was solved by 
an extension of a successful isothermal method into which 
the simple temperature distribution model was incorpo- 
rated. The general solution of this problem by numerical 
means was attempted and found to be unfeasible for the 
available computing equipment. 

A simple model of the non-isothermal turbulent flow 
field was proposed from which a non-parametric equation 
was deduced which describes the non-isothermal transi- 
tional and turbulent flow of non-Newtonian fluids. Due to 
the lack of any definitive differential equations for the 
non-isothermal turbulent flow process, no rigorous 
numerical solution was possible. 

Eighteen different non-Newtonian fluids were employed 
in the experimental investigation. These fluids consisted 
of various aqueous solutions of sodium carboxymethyl- 
cellulose (CMC) and carboxypolymethylene (carbopol). 
The rheological behavior of these solutions was adequately 
approximated by a modified form of the empirical Ostwald- 
deWaele equation 


sal 
1 = kg{Se= /RT}" 


where E? is an experimentally determined activation 
energy and kg and n are two constants characteristic of 
the fluid. 
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The laminar flow data which were obtained with the 
above fluids in 1, 12, and 2-inch diameter smooth copper 
pipes having heated lengths varying from 4.7 to 19 ft. were 
correlated in terms of the results of the theoretical analy- 
sis with a mean deviation of + 4.60 per cent. Limited 
non-isothermal laminar flow data from the literature 
were correlated with a mean deviation of + 5.13 per cent. 

Values of the flow rate at which turbulence ensues as 
predicted by the results of the theoretical analysis were 
found to agree with the observed values of the same quan- 
tity to within + 6.71 per cent. This agreement was con- 
sidered to be adequate. The experimental data indicated 
that heating may actually stabilize laminar pipe flow. 

The turbulent and transitional non-isothermal flow data 
obtained were correlated in terms of the theoretical 
results derived from the simplified flow model with a 
mean deviation of + 6.20 per cent. This agreement was 
considered to be excellent in view of the numerous vari- 
ables involved. 

Extensive isothermal turbulent non-Newtonian flow 
data taken from the literature were correlated in terms of 
a unique non-parametric equation. This correlation rep- 
resents a significant improvement over previous methods. 

The small limits of deviation quoted above indicate 
that the theoretical results presented herein are suffi- 
ciently accurate for the purpose of predicting the various 
quantities pertinent to the non-isothermal flow of non- 
Newtonian fluids. These predictions may be made on the 
basis of fundamental rheological data and arbitrary equip- 
ment specifications. 

Microfilm $3.60; Xerox $12.60. 280 pages. 


PRODUCT AND REACTANT DISTRIBUTION IN 
A SIMULATED CATALYTIC REACTOR 


(L. C. Card No. Mic 60-1704) 


Robert Sidney Kapner, D.Eng. 
The Johns Hopkins University, 1959 


The distribution of reactants and products in a simu- 
lated catalytic reactor has been studied. The rate of acid 
dissolution of zinc spheres packed in a regular array has 
been determined as a function of Reynolds number and 
inlet acid concentration under steady-state operating con- 
ditions. A mechanism for the reaction is proposed which 
is based upon the observation that the system is diffu- 
sionally controlled for the range of variables studied. 

A transient study involving the determination of the re- 
sponse of exit reactant and product concentrations to a 
change in inlet reactant concentration was made. The 
effect of static hcidup in the interstices of the packed bed, 
the effect of concentration gradients in these volumes and 
the effect of surface adsorbed materials on transient 
operation is discussed. 

Microfilm $2.90; Xerox $10.15. 223 pages. 





FOAM SEPARATION 
(L. C. Card No. Mic 60-1595) 


Victor Kevorkian, Eng. Sc.D. 
Columbia University, 1958 


The relative effects of the major operating variables 
on the foam separation attained in a rising bubble appara- 
tus were determined and a simple means of obtaining 
separation equilibria in such equipment was developed. 
The variables are the rate of the gas stream which 
generates the foam, height of the column of foam above 
the solution-foam interface, foam column diameter, and 
concentration of surface active agent in the bulk liquid. 

A clean saturated air stream was sparged through a 
spinnerette having one hundred holes of 50 micron(0.00197 
inch) diameter into aqueous solutions of monobuty] bi- 
phenyl sodium monosulfonate, an anionic surface active 
agent known as Aresket-300. Concentrations of the 
surface active agent ranged from 0.4 x 107° to 7.0 x 1075 
mole fraction. The resulting foam rose through a column 
and passed into a collection chamber where it collapsed, 
yielding foam liquid which was recycled by gravity flow 
to the foaming chamber where it was refoamed. After a 
steady state was attained, samples of the foam and bulk 
liquids were collected and analyzed with a Beckman 
model DU spectrophotometer. 

Orthogonal factorial experiments were employed to 
measure the bubble diameter at various combinations of 
gas rate and bulk concentration, and foam liquid concen- 
tration at combinations of the previously enumerated 
operating variables. Response functions were derived 
from this information, relating foam liquid concentration 
to the levels of the operating variables, and to bubble 
diameter and column diameter. 

The response functions were analyzed to determine 
the effect of each variable on the separation in a rising 
bubble apparatus. Separation equilibria equations were 
derived from the response functions by suitable extrapo- 
lation of all variables except bulk concentration. 

The surface excess of monobutyl biphenyl sodium 
monosulfonate is 3.04 x 10-!° gram-moles/cm? and the 
depth of a monolayer about 19.6 A°. Adsorption of the 
solute is not confined to one monolayer. 

Separation efficiencies were calculated from the 
experimentally derived separation equilibria. Separation 
efficiencies varied between 10 and 50% depending upon the 
levels of the operating variables. 

Separation is independent of foam column height which 
was varied from 16.5 to 47 cm. Increasing gas rate (from 
64 to 252 cm*/min.) and bubble diameter (from 0.05 to 
0.25 cm), and decreasing foam column diameter (from 
2.5 to 1.55 cm) all decrease the separation. 

Microfilm $2.50; Xerox $8.20. 177 pages. 
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INFLUENCE OF NITRIC OXIDE ON 
AQUEOUS NITROGEN DIOXIDE REACTIONS 


(L. C. Card No. Mic 60-1660) 


Edward John Koval, Ph.D. 
University of Illinois, 1960 


The presence of nitric oxide in a gas mixture contain- 
ing nitrogen dioxide and nitrogen influences the aqueous 
absorption of the nitrogen dioxide. The effect of nitric 
oxide on the rate of disappearance of nitrogen dioxide is 
relatively minor; the influence on the rates of production 
of nitrous acid, nitric acid and nitric oxide is highly sig- 
nificant. An over-all mechanism involving all of the 
important reacting species is proposed and is shown to 
satisfy the data obtained in this study and the data pre- 
sented by previous investigators in the literature. 

The experimental tests were conducted in a long 
wetted-wall column and in a bubble-dispersing unit. 
Experimental data were obtained at room temperature 
and atmospheric pressure, while the NO2-N20, initial 
concentration was held approximately constant at one of 
four levels 0.6, 1.0, 2.0 and 4.0 mol per cent. The initial 
concentration of NO ranged from 0 to as much as 8.2 mol 
per cent for each nitrogen dioxide concentration level. 
Demineralized water at a constant rate of 270 cc./min. 
was used as the absorbent. The nitrogen diluent rate was 
held steady at circa 0.032 lbs./min. Material balances 
based on total active nitrogen ranged from 98 - 102 per 
cent. 

A mechanism was formulated which involved the 
following steps: 


(a) N,O,(gas) = N2O,(liq.) = NO* + NO,~ (physical 
equilibrium) 


(b) N2O 3(gas) = N2O,(liq.) = NO* + NO2~ (physical 
equilibrium) 


(c) N20, + HzO = HNO, + HNO, (rate determining steps) 
(d) N20, + HzO = 2HNO,z 

(e) 2HNO2 = N2O3 + H20 

(f) NO + NOz = N2Os (equilibrium) 

(g) 2NO2 = N20, (equilibrium) 


Based on these reactions, stoichiometric balances for 
nitrogen dioxide and nitric oxide were made which agreed 
with experimental observations to within + 5 per cent. 

The proposed mechanism indicated that the rate of 
removal of NOz-N2O,4 from the gas phase into aqueous 
solution was controlled by the liquid-phase reactions of 
N20, with water, N2O, with water and the decomposition 
of HNO, into NO, NO, and HO. The effect of these latter 
reactions was dramatized by the addition of NO, as the 
acid product changed from roughly 50 - 50 in HNO, and 
HNO, into as high as 90 per cent HNO,. The presence of 
this large amount of HNO, refuted the hypothesis that its 
rate of decomposition was so rapid that very little HNO, 
would remain in solution. 

The rate of removal of NO,-N,O, was affected to 
only a minor degree by the presence of the additional NO, 
except at levels beyond a NO/NO, ratio of three in the 
inlet gas stream. Beyond this ratio, the rate of removal 
was accelerated. 

Microfilm $2.50; Xerox $5.40. 106 pages. 





THE VAPOR PRESSURES OF LIQUID METALS 
(SODIUM, POTASSIUM AND NaK) AND THE 
THERMODYNAMIC PROPERTIES OF SODIUM. 


(L. C. Card No. Mic 60-1600) 


Mohamed Munzer Makansi, Eng. Sc.D. 
Columbia University, 1957 


Experimental data have been obtained on the vapor 
pressures of sodium and potassium and were fitted by 
the following equations: 

log Py, = ae + 4,521 (between P = 0.047 and 

P = 6.489 atm. abs.) 
log Px = ae + 4,096 (between P = 0.162 and 
P = 6.529 atm. abs.) 


The vapor pressure of an alloy of sodium and potas- 
sium (NaK) having a composition of 30.6% sodium by 
weight was determined in the range between 0.158 to 6.516 
atm. abs. and was found to obey Raoult’s law. 

Estimation of the critical point of sodium by means of 
several correlations put the best values of the critical 
constants of sodium at: 


2570°K 
= 300 atm. 
V. = 6.1 cc./g. 


yg Fy 
o oO 
How 


The heat of dimerization at the ground state for the 
vapor phase reaction: 


2Na = Naz 
was established by thermodynamic analysis to be: 
ADo = -16,836 cal./g. mole Na, 


Tables and diagrams were prepared for the thermo- 
dynamic properties of sodium in the pressure range of 
P= 10~ atm. abs. to P = 50.0 atm. abs. and in the tem- 
perature range of T = 273°K to 2600°K. These tables 
and diagrams were based on experimental data obtained 
in this work and on other basic data screened out from 
literature by means of thermodynamic analysis. 
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THE DYNAMICAL BEHAVIOR OF 
STIRRED TANKS 


(L. C. Card No. Mic 60-1967) 


George R. Marr, Jr., Ph.D. 
Princeton University, 1960 


This paper reports on a theoretical and experimental 
study of the properties of stirred tanks. The basic find- 
ings of this work have to do with the dynamical behavior 
of stirred tanks; however, other ideas are necessarily 
presented in support of this central theme. 

The author proposes an approximate model for the 
mixing processes that take place in a stirred tank. This 
picture of stirred-tank behavior is based on an accounting 
of the time required for fluid to flow around the circulation 
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pattern inside the tank. The mathematical formulation of 
this model is shown to be applicable to both batch and 
continuous-flow stirred tanks. 

Since this theory of stirred tanks is expressed in terms 
of the circulation rates within the tanks, the author pre- 
sents some data dealing with circulation rates and pumping 
capacities, and defines the new experimental technique 
with which the data were obtained. 

Batch mixing-time studies also are described. These 
data uncover the critical bearing which liquid level has on 
the properties and behavior of stirred tanks. The pro- 
posed theoretical model gives a logical basis for corre- 
lating and comparing such data. 

Finally, the dynamical behavior of a continuous-flow 
stirred tank is shown to be explainable by the author’s 
model. Furthermore, the paper describes how the ratio 
of feed rate to impeller pumping capacity determines the 
properties of a continuous-flow stirred tank. 

The rationalization of steady-state heat transfer, mass 
transfer, and chemical reaction data on the basis of circu- 
lation rates is discussed. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


UTILIZATION OF HYDROGEN CHLORIDE 
AND AIR FOR CHLORINATION OF ETHANE 


(L. C. Card No. Mic 60-1907) 


R. Parthasarathy, Ph.D. 
The University of Florida, 1960 


The kinetics of the over-all reaction 
C2He. + 2HCl + O2 > C2H4Cle + 2H20 


were investigated. A fluidized bed catalyst consisting of 
copper oxide with iron oxide as promoter, deposited on 
microspheroidal alumina carrier, was used and the vari- 
ables studied were the “time factor” and temperature in 
the range of 290-350° C. 

There are various possible mechanisms by which this 
over-all reaction is expected to proceed. One such pos- 
sibility that appeared reasonable and was consistent with 
the data was as follows: 

1. Adsorption of ethane on the surface of the catalyst. 

2. Adsorption of hydrogen chloride on the surface of 
the catalyst. 

3. Adsorption of oxygen with dissociation on the sur- 
face of the catalyst. 

4. Atriple site surface reaction between adsorbed 
hydrogen chloride and dissociated oxygen in the adsorbed 
state yielding atomic chlorine in the adsorbed state and 
adsorbed water vapor. 

5. Successive surface reactions between adsorbed 
atomic chlorine and adsorbed ethane yielding finally 
ethylene dichloride in the adsorbed state. 

6. Desorption of the products ethylene dichloride and 
water vapor to the main gas stream. 

It was found that the rate controlling step of the over- 
all reaction was the triple site surface reaction between 
adsorbed hydrogen chloride and dissociated oxygen in the 
adsorbed state. The kinetic data were correlated by a 
rate equation derived on the basis of this controlling step. 





The simplified form of the rate equation expressed in 
terms of conversion is as follows: 


.* xX 2.5 1/3 
(76 -X ) 


= 





s mS me. 
Phy er (aae-x) 





where r = reaction rate 
_ gram-moles of chlorinated ethane/hour 
grams of catalyst 
X = conversion 


gram-moles of chlorinated ethane/hour 
gram-moles of chlorine (equivalent) 
in feed/hour 





“a” and “b” are constants 


For the purpose of comparison, Deacon’s reaction of 
the oxidation of hydrogen chloride to chlorine and chlori- 
nation of ethane using direct chlorine with nitrogen as 
diluent were also studied. The results of the study of 
Deacon’s reaction indicated that one of the controlling 
steps in this reaction may also be the oxidation of HCl on 
the surface of the catalyst inasmuch as the conversion 
versus “time factor” curves were similar to those in the 
over-all chlorination of ethane using HCl and air. How- 
ever the lower conversions obtained in the Deacon’s reac- 
tion indicated yet another controlling step, namely the 
desorption of chlorine from the surface of the catalyst, 
for this reaction. Thus it appears that more than one - 
controlling step is involved in the case of oxidation of HCl 
alone on the surface of the catalyst. 

The study of direct chlorination of ethane using ele- 
mental chlorine under similar conditions revealed a 
series of products (as a result of series of complex reac- 
tions) ranging from ethyl chloride to symmetrical tetra- 
chloroethane, whereas in the chlorination of ethane using 
hydrogen chloride and air, only ethylene dichloride pre- 
dominated to the extent of 95 + 5 per cent. 
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TURBULENCE STABILIZED DISPERSIONS. 
THE INFLUENCE OF TURBULENT AGITATION 
ON LIQUID-LIQUID DISPERSIONS IN THE 
PRESENCE OF A PROTECTIVE COLLOID. 


(L. C. Card No. Mic 60-1606) 


Reuel Shinnar, Eng. Sc.D. 
Columbia University, 1957 


In recent years a special type of liquid-liquid disper- 
sions has gained industrial importance. These are 
dispersions stabilized by the combined action of turbulent 
agitation and a protective colloid. The object of this 
investigation was to develop a theory explaining the be- 
havior of such dispersions. 

If a mixture of two immiscible liquids is agitated, a 
dynamic equilibrium is established. The droplets coalesce 
continuously and are broken up again by the agitation. If 4 
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protective colloid is added to the dispersion, it is possible 
sometimes to prevent coalescence and the single droplets 
remain stable for a considerable length of time. 

If two droplets collide, they may adhere and start to 
coalesce. If a protective colloid is present, coalescence 
is impossible during an initial critical time span. If 
during that time the droplet pair is exposed to turbulent 
pressure and velocity fluctuations, the droplet pair will 
separate if the kinetic energy of the oscillations induced 
in it, is higher than the energy of adhesion between the 
particles. Agitation may therefore prevent coalescence 
in a dispersion which is coalescing while at rest. 

Conditions for prevention of coalescence by agitation 
are analyzed theoretically. It is shown that such a stable 
equilibrium can exist only if the turbulent energy of the 
velocity fluctuations is not large enough to cause breakup 
of the droplets, but is large enough to separate all formed 
droplet clusters. The agitation must also provide suffi- 
cient energy to keep all particles in suspension. 

In order to formulate these conditions in a quantitative 
form, equations for breakup, suspension and coalescence 
of droplets were derived. To apply these equations to 
turbulence stabilized dispersions which are prepared in 
a stirred tank, it was necessary to develop a method to 
describe the flow field around a single droplet in a stirred 
tank. It is shown that this can be done by applying Kolmo- 
goroff’s theory of local isotropy to obtain a statistical 
description of the flow field around any small droplet or 
particle moving with the liquid in a stirred tank. The 
same method could be used for the correlation of data in 
many other processes occurring in stirred tanks. 

The equations for breakup and suspension of droplets 
obtained with the help of the concept of locai isotropy, are 
proven by the correlation of existing data from the litera- 
ture. The equation defining the conditions in which 
coalescence can be prevented, is verified experimentally. 

From the combined application of these three equations 
it is shown that turbulence stabilized dispersions can exist 
only for a certain defined range of agitator speeds or 
energy input. The existence of a maximum allowable 
agitator speed above which stabilization becomes impos- 
sible, even if a sufficient amount of stabilizer is present, 
is proven experimentally. 

In the experimental part a method to measure simul- 
taneously particle sizes and stability of such dispersions 
has been developed, using molten wax as the dispersed 
phase. It is shown that turbulence stabilized dispersions 
exist and that their behavior can be explained with the 
help of the equations derived in this study. The theory is 
applied to explain the behavior of such dispersions in 
industrial processes, such as suspension polymerisation 
or the manufacture of ball powder. 
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HARDENING OF ASPHALT IN 
UNCOMPACTED BITUMINOUS MIXES 


(L. C. Card No. Mic 60-1810) 


Bachitter Singh Bassi, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Ladis H. Csanyi 


Asphalt generally increases in consistency with time 
even at moderate temperatures. Asphalts harden sub- 
stantially when mixed with aggregates in hot mix plants 
during the process of mixing. Four asphalts, with pene- 
tration of 30-40, 85-100, 85-100, 150-200 and two aggre- 
gates, with different absorption characteristics were used 
in this study. Six types of asphaltic concrete mixes were 
made from these asphalts and aggregates. The changes 
in the properties of these asphalts due to heat treatment 
and the changes in the properties of asphaltic concrete 
mixes and the asphalts recovered from them by Abson 
method after heat, ultra-violet and oxidation treatment 
were studied. 

The four asphalts were subjected to heat treatment at 
230 and 325° F for various time intervals. Considerable 
changes in the physical and chemical properties of 
asphalts resulted from the heat treatment of these 
asphalts. 

Asphaltic concrete mixes were subjected in a loose 
state to heat treatment at 140, 230 and 325° F, ultra violet 
radiation and oxidation at 230 and 325° F, for various time 
intervals. Asphalts recovered from these mixes showed 
material changes in penetration, softening point, per cent 
asphaltenes and viscosity values. 

High temperature heat or oxidation treatment of the 
asphaltic concrete mixes brought very high changes in 
the properties of the recovered asphalts. Lower tem- 
peratures for long periods of time seem to bring similar 
results as the high temperatures for short periods of 
time. Ultra violet radiation for short periods did not 
change the properties of recovered asphalts materially, 
however longer radiation time seems to bring consider- 
able changes. 

The stability and cohesion values of the asphaltic 
concrete mixes were highly affected even after very short 
treatment time. Ultra violet radiation did not cause any 
definite increase, however decreases in these values were 
observed for some asphaltic mixes. 

The type of aggregate affects the properties of the 
recovered asphalts and asphaltic concrete mixtures. 
Asphalts recovered from highly absorptive aggregate 
mixes showed less change in properties than the asphalts 
recovered from asphaltic concrete mixes with less ab- 
sorptive aggregate. The reverse was true for asphalts 
recovered from oxidized mixes at 325° F. High tempera- 
tures accelerate the oxidation or dehydrogenation reac- 
tions, and increase the absorption of low molecular weight 
asphalt constituents in the pores of the aggregate. This 
results in the decrease in film thickness around the 
mineral matter, high viscosity of asphalt and better bond- 
ing between aggregate particles. 

Microfilm $2.50; Xerox $6.60. 138 pages. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


ENGINEERING 





AN ANALYSIS OF TRUSS DISPLACEMENTS 
(L. C. Card No. Mic 60-1752) 


Donald Adam DaDeppo, Ph.D. 
University of Michigan, 1960 


This dissertation deals with the analysis of displace- 
ments in space trusses. The displacement problem is 
considered as a problem in geometry and is stated as 
follows: Given a compatible set of elongations of the truss 
members, find the displacements. 

A vector method of solution, which is based on the 
assumption that the displacements are small, is presented. 
Solution for the displacements is obtained in a step-by- 
step fashion. For the most part, only three simultaneous 
linear equations must be solved in each step. Application 
of the method is demonstrated by examples, which, al- 
though simple are by no means trivial, and clearly demon- 
strate that the proposed method is practical in application. 

In general, the labor required to calculate the dis- 
placement at every joint in a truss by the proposed method 
is about the same as that required to calculate the dis- 
placement at one joint in one direction by the classical 
methods. 

A step-by-step solution is possible only because the 
displacements, considered as a whole, are governed by a 
special system of simultaneous equations. The equations 
are derived in a matrix formulation of the problem. Prac- 
tical methods for inverting the matrix of coefficients are 
given. From the matrix formulation it is shown that the 
stress and displacement analysis problems are virtually 
identical. 

In general, an exact solution for the displacements is 
possible, only in principle. This is true, not only for the 
methods presented in this work but also for any of the 
so-called exact methods. 

Inherent errors in the displacements are considered in 
detail, and formulas for estimating these errors under 
different conditions are given. It is shown that estimation 
of the inherent errors in the calculated displacements, on 
the assumption of a statistical distribution of errors in the 
input data, does not demand much computational work 
besides that needed to estimate the extreme limit errors. 
It is pointed out the Milne’s method of error analysis, 
which overestimates the errors, can be used to advantage 
only in the case of a simple truss which is pin-connected 
to its foundation. In a simple example, chosen to illustrate 
computation of the inherent errors, the errors were found 
to be completely negligible. The example does not permit 
any general conclusions relative to the errors, which may 
be expected in a general case, but it shows that a consid- 
erable amount of numerical work is required to obtain a 
close estimate of the inherent errors. 
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RESISTANCE AND BEHAVIOR OF REINFORCED 
CONCRETE BEAMS UNDER RAPID LOADING 


(L. C. Card No. Mic 60-1642) 


Arthur Feldman, Ph.D. 
University of Illinois, 1960 


The object of this investigation was to obtain informa- 
tion on the strength and behavior of reinforced concrete 
beams subjected to rapid loading. To this end, 33 beams 
of various strengths, 6 by 12 in. in cross-section and 9 ft 
or 12 ft-8 in. in span were tested under static and dynamic 
loads. Three percentages of tension reinforcement were 
employed using intermediate grade steel. Some beams 
also had compression and/or shear reinforcement. Con- 
crete strength, beam width and depth, and yield strength 
of reinforcement were essentially constant. 

Eight of the two-point loaded beams were tested sta- 
tically, requiring from about two to six minutes each to 
reach collapse deflection. In the dynamic tests of the 
other 25 beams, loads were applied in from 0.1 to 0.8 
times the natural period of vibration of the beam. Some 
of the dynamic loads were of “infinite” duration, while 
others were terminated at from one-half to three times 
the beam period. The load levels varied from less than 
static yield capacity to more than dynamic ultimate 
capacity. 

The analysis of the test results consists of determin- 
ing the dynamic resistance characteristics of the test 
beams. This was accomplished by considering the beam 
to be a single-degree-of-freedom system and analyzing 
its behavior on an analog computer. The measured load 
pulse was fed into the computer along with an arbitrary 
resistance function for the beam. This resistance function 
was then changed until its response matched the response 
measured in the test. Dynamic resistance functions were 
also determined using the strain rates measured in some 
of the tests together with the available results of dynamic 
tests of coupons of reinforcing bars. The resistance 
functions determined with the analog computer are com- 
pared with the computed functions and with the static 
load-deflection characteristics. An analytical procedure 
for the determination of the dynamic resistance of rein- 
forced concrete beams is proposed which involves the use 
of the deflection rate at yield. 

The most important conclusions concern the direct 
relation between the dynamic yield level of a reinforced 
concrete beam and the yield strength of the tension 
reinforcement under dynamic loading; the apparently 
small effect that dynamic loading has on the collapse 
deflection of reinforced concrete beams; and the feasi- 
bility of using established formulas developed in connec- 
tion with static tests, for the prediction of dynamic 
resistance provided proper account is taken of the in- 
crease in yield strength of the reinforcing steel. 
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AN EXPERIMENTAL STUDY OF STRESSES IN 
THE END BLOCKS OF POST-TENSIONED 
PRESTRESSED CONCRETE BEAMS 


(L. C. Card No. Mic 60-1771) 


Ti Huang, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to determine the distribu- 
tion of stresses inside the end blocks of post-tensioned 
prestressed concrete beams. It is well known that in these 
regions, due to the presence of both longitudinal and 
vertical external forces, the concentration of the end 
forces at the exterior end, and the change of section at 
the interior end, the state of stress is truly three-dimen- 
sional. Various methods had been proposed and used for 
the analysis and design of end blocks. Almost all treated 
the problem as two-dimensional; and most forces in the 
vertical direction were neglected. 

In this study, a model beam with the end blocks of 
different lengths was tested, The strains at various 
interior and exterior points were measured by SR-4 strain 
gages. The internal gages were mounted on celluloid 
capsules and suspended from transverse bars during 
placing of concrete. The same end blocks were analyzed 
two-dimensionally by means of numerical procedures. 
Distribution of stresses in the lateral direction was then 
established by comparing the analytical and experimental 
results. Several existing methods of analysis were also 
examined. 

From the investigation, the following conclusions were 
drawn: (1) End blocks with length-depth ratio much 
greater than unity are not advisable to use. (2) For I, 

T or box-shaped beams, a tension zone exists near the 
interior end, and it is the most critical zone. (3) The 
lateral distribution of o, at the interior end is in the shape 
of a parabola, with the minimum value at the plane of 
symmetry. (4) For practical purposes, several of the 
vertical forces may be neglected, but the reaction from 

the end support and the vertical shear at the interior end 
must be considered. (5) The use of long horizontal tapers 
into the web (webs) of the beam may be both economical 
and efficient. 

Due to the fact that only one beam has been tested 
during the investigation, no attempt was made to general- 
ize these conclusions. 
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AN ANALYTICAL AND EXPERIMENTAL STUDY 
OF THE PRESTRESSED BOWSTRING ARCH 


(L. C. Card No. Mic 60-1773) 


Movses Jemery Kaldjian, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to analyze the prestressed 
bowstring arch, and to compare its structural behavior 
with the conventional nonprestressed type. The sort of 
interaction that exists between the arch rib and the tie 
girder makes the structure highly indeterminate. The 
increased use of prestressed concrete (though not re- 
Stricted to it) in construction justifies such an investiga- 
tion as potentially valuable to the structural engineer. 





In Chapter II of the study, a general expression is 
derived from the strain energy of the structure for solv- 
ing bowstring arches with extensible suspension rods. 
Then specific equations are obtained for a hinged-end 
bowstring arch with six suspension rods and a 1:4 rise- 
to-span ratio. From these equations, influence line and 
other diagrams are prepared for bending moments and 
axial forces to be used in design. Five different tie- 
girder-to-arch-stiffness ratios are used for each of ten 
different slenderness ratios of the arch; also, the effect 
of varying the cross-sectional area of the tie girder to 
the arch and the change in the suspension-rod area are 
studied. 

In Chapter III of the study, the membrane-analogy 
method of solving the bowstring arch, of Drs. S. Chan- 
drangsu and S. R. Sparkes, was introduced, It assumes 
that the arch and the girder are connected by an inextensi- 
ble membrane. This method covers a wider range of 
parameters (i.e., all rise-to-span ratios, as many sus- 
pension rods as desired, and even different curves for the 
arch rib) with almost no extra work. 

In Chapter IV of the study, the laboratory investigation 
of the strains and displacements in several 49-inch-span 
aluminum models is described briefly, and the results 
obtained from these lists are compared with the analytical 
values. 

Three general conclusions ean be drawn from the 
study. (1) The good agreement obtained between the re- 
sults of the analytical methods and the experimental work 
shows the accuracy of the theoretical analyses. (2) The 
membrane-analogy method yielded very satisfactory 
results; thus its use for preliminary design is especially 
recommended. (3) Design diagrams show that prestress- 
ing bowstring arch for dead-load bending moment is al- 
ways beneficial for the arch rib and only beneficial for 
the tie girder when the slenderness ratio of the arch rib 
is small and the stiffness ratio of the tie girder to that of 
the arch is fairly large. 
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THE ANALYSIS OF AN ELASTIC HALF-SPACE 
SUBJECTED TO A SIMULATED BLAST LOAD 


(L. C. Card No. Mic 60-1697) 


Samuel Sutcliffe, Ph.D. 
University of Illinois, 1960 


The solution, in integral form, is obtained for the mo- 
tions of an elastic half-space subjected to a simulated 
blast load. The load considered is a normal stress 
applied at the surface in the form of an annular ring of 
constant width and of radius which increases linearly with 
time. The intensity of the applied stress decreases 
exponentially with time. 

The solution is obtained by solving the differential 
equations of motion by separation of variables, and then 
satisfying the boundary conditions by the use of a Fourier- 
Bessel type integral for a function of two variables. In 
this form the solution contains singularities on the path 
of integration so that direct numerical evaluation is 
virtually impossible, therefore, the solution is trans- 
formed by performing an integration in the complex plane 
to make the integrals suitable for numerical evaluation. 
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NITROGEN AND PHOSPHORUS REMOVAL 
FROM SECONDARY SEWAGE PLANT 
EFFLUENTS BY ALGAE 


(L. C. Card No. Mic 60-1804) 


Vicente Miguel Witt, Ph.D. 
University of Michigan, 1960 


This dissertation is a study which concerns the re- 
moval of nitrogen and phosphorus from secondary sewage 
plant effluents, by algae. Several variables were con- 
sidered, namely, light intensity, temperature, concentra- 
tion of organisms and aspects of the carbon dioxide- 
alkalinity relationship. 

It was recognized that it was necessary to use continu- 
ous rather than batch culture techniques. Equipment that 
could maintain the culture under steady state conditions 
and at the same time satisfy the requirements established 
by the variables outlined above was necessary. There- 
fore, the design and construction of such equipment was 
the first major part of the research task to be accom- 
plished. 

Unialgal cultures of Chlorella, Scenedesmus and 
mixtures of these two organisms were used in the experi- 
mental work. No attempt was made to maintain aseptic 
conditions. 

The substrate used was final effluent from a secondary 
sewage treatment plant exclusively. 

Light intensity was investigated from 100 ft.c. to 
1100 ft.c.; temperature was studied between 20°C. and 
30°C. inclusive; the concentration of organisms used 
ranged from an equivalent of 600 to 20,000 Scenedesmus 
cells per mm’; the concentration of carbon dioxide used 
was in the limiting and non-limiting ranges. 

Estimation of the effect of the variables enumerated 
earlier, on the culture, was obtained by measurements of 
net cell volume, packed cell volume, cell weight, light 
transmittance of the culture and growth rate. The effect 
that the algae exerted on the media was measured by 
chemically analyzing the mixed liquor, culture filtrate and 
substrate for nitrogen and phosphorus content. 

The conclusions drawn from the study can be sum- 
marized as follows: 

The equipment designed and used for the experimental 
work gave results which show good reproducibility and 
sensitivity. The volume of culture produced satisfied the 


requirements of the physical and chemical tests performed 


and constituted a good representation of the effects of the 
variables studied. 

Secondary sewage plant effluents proved to be a good 
substrate for the growth of Chlorella and Scenedesmus, 
especially when additional carbon dioxide was added. 

The relative density and composition of the algal cells 
in the cultures studied varied with light intensity and 
temperature. 

Scenedesmus and Chlorella absorbed ammonia in 
preference to other inorganic and organic forms of nitro- 
gen present in the secondary sewage plant effluent. The 
efficiency of removal of nitrogen as a function of the 
energy absorbed was higher at 20°C. than at 25°C. 

Scenedesmus and Chlorella absorbed ortho-phosphate 
and organic phosphorus simultaneously. The efficiency 
of removal of phosphorus as a function of the energy 
absorbed is about the same between 20°C. and 25°C. 

A tertiary treatment for sewage would require about 





20 hours of processing under optimum conditions for an 
almost complete removal of the ammonia and phosphate 
which might normally be expected in secondary sewage 
plant effluents. Microfilm $2.50; Xerox $7.60. 162 pages, 


INSTANTANEOUS AND LONG-TIME DEFLECTIONS 
OF REINFORCED CONCRETE BEAMS 


(L. C. Card No. Mic 60-2082) 


Wei-wen Yu, Ph.D. 
Cornell University, 1960 


Theoretical developments and experimental investiga- 
tions of instantaneous and long-time deflections of rein- 
forced concrete beams under working loads have been 
made in this study. Simplified methods were also pre- 
sented as a practical means for predicting the short and 
long-time deflections with engineering accuracy. 

For instantaneous deflection, the effect of concrete 
tensile stress between cracks was taken into considera- 
tion in the theoretical equations. The successive approxi- 
mation of sustained modulus of elasticity for computing 
long-time deflection was based on the creep rate theory 
of plain concrete. 

Extensive comparisons of calculated and experimental 
results indicated the degree of agreement with 90 beam 
tests for instantaneous deflections and with 85 test results 
for long-time deflections. 

Appendix I shows the applications of the formulae. 
Appendix II describes the instantaneous and creep deflec- 
tion tests carried out by the writer at Cornell University. 
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TORSIONAL STRENGTH OF 
PRESTRESSED CONCRETE MEMBERS 


(L. C. Card No. Mic 60-1911) 


Paul Zung-Teh Zia, Ph.D. 
The University of Florida, 1960 


This investigation dealt with the torsion tests of 68 
pretensioned and plain concrete members consisting of 
rectangular, T, and I cross sections. Some of the speci- 
mens also contained web reinforcement in the form of 
narrow rectangular ties. The objectives were: (1) to 
check the validity of elastic torsion theory as applied to 
these various shapes of members prestressed with 
different eccentricities; (2) to seek a criterion that 
governs the torsional strength; (3) to study the effect of 
web reinforcement on the behavior and strength of these 
members. 

For short-time torsional loads and with high strength 
concrete as used in prestressed concrete constructions, 
the elastic theory was found to be applicable up to failure. 

Rankine’s maximum normal stress theory of failure, 
Coulomb’s internal friction theory of failure, Mohr’s 
generalized internal friction theory and Cowan’s dual 
criterion of failure were critically examined and the in- 
teraction curves were derived for each of these theories. 
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Based upon the previous experimental evidences, a modi- 
fication to Cowan’s criterion was proposed. The modified 
criterion was, in essence, a close approximation of Mohr’s 
theory. It predicted very closely the cracking moment of 
the test members in torsion. 

For members without web reinforcement, the cracking 
moment was the same as the ultimate moment. The latter 
might be affected somewhat by the eccentricity of pre- 
stress and the shape of the member due to stress re- 
distribution after cracking; but for all practical purposes, 
the cracking moment was regarded as the limiting capacity 
of a member since the torsional cracks did not close upon 
unloading and also the mode of failure was sudden. 

The nominal amount of web reinforcement (approxi- 
mately 1.5 per cent by volume of the core enclosed in the 
ties) added considerable toughness to the test members, 
enabling them to deform many times that of the member 
without web steel before failure took place. The web 
reinforcement was also found to add substantial strength 
to the prestressed members. This additional strength 
due to web reinforcement could be evaluated by a theory 
advanced by Cowan if the stress in the web steel is at the 
yield level. Microfilm $2.50; Xerox $7.80. 169 pages. 
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THE APPLICATION OF LINEAR GRAPH THEORY 
TO SYSTEM ANALYSIS 


(L. C. Card No. Mic 60-1586) 


Robert B. Ash, Ph.D. 
Columbia University, 1960 


The results of this thesis may be grouped into two 
broad categories. First, a mathematical justification is 
given for Mason’s General Gain Formula. Second, a 
flow-graph technique is developed which is applicable to 
the analysis of any single-rate or multirate sampled-data 
system. The flow graph technique is completely sys- 
tematic and also is much more efficient than the algebraic 
approaches previously employed. A general gain formula 
for sampled-data systems has been presented. The 
formula is an extension of Mason’s result for linear con- 
tinuous systems. Microfilm $2.50; Xerox $4.80. 94 pages. 


REORGANIZATION BY ADAPTIVE AUTOMATION 
(L. C. Card No. Mic 60-1614) 


Murray Lewis Babcock, Ph.D. 
University of Illinois, 1960 


Using the present limited knowledge of nervous tissue 
of living organisms as a guide, an attempt is made to 
construct an adaptive automaton whose internal structure 
has a similarity to living nervous tissue. 

Accepting the general contention that living organisms 
have qualities which show adaptation and self-organization 









as illustrated by evolution and the individual organism’s 
ability to self-reproduce, the existence of these organisms 
is taken as a proof that adaptive systems are possible. 
Thus the philosophy and operation of a general “biological 
computer” is described, the internal components of this 
“computer” having functional operation very similar to 
that of a biological neuron--a basic component in nervous 
tissue. 

After describing this general automaton, complete 
functional specifications of the individual elementary com- 
ponents are ideally established. Using these specifications 
of so-called “artificial neurons,” an attempt to reduce the 
automaton to practice by the use of electronic techniques 
is made. In this reduction the elementary components 
are considered as highly versatile information processors, 
the result being an electronic model of an information 
system having some of the structural and functional char- 
acteristics of nervous tissue. 

Several of these electronic elementary components 
have been constructed. Experimental tests on these 
components essentially corroborate the similarity de- 
sired between them and the biological neurons. 

Initial tests on simple circuits containing these com- 
ponents indicate that interesting adaptive behavior is 
indeed possible with very small numbers of these com- 
ponents. For example, simple adaptive pattern recog- 
nizers, order detectors, counters, etc. have been con- 
structed. Even some autonomous pattern behavior has 
been detected. These basic processes of adaptation are 
presently of only the most elementary type, but with 
greater environmental complexity, which involves more 
elaborate input transducers, it is felt that much greater 
adaptive functional behavior is possible. 

Certain unpredicted effects have arisen. For example, 
normally inactive portions of the automaton which are 
connected to the active portions only through the energy 
supply occasionally become active pulse-wise in syn- 
chronism with the autonomous components. This effect 
has a correspondence in the biological system where the 
alpha rhythm is present in the inactive cortex. 

In short, a form of “biological computer” is now avail- 
able which is extremely flexible in its operation and 
potential connectivities. When used as a standard analogue 
device it is useful for examination of the details of the 
system functioning. When used in a manner similar to 
that which a biologist uses to examine a living operational 
system, the automaton may be used as a predictive de- 
vice. This latter method is the manner in which the 
automaton was intended to be used and it is hoped that by 
this method, knowledge of various systems will be gained 
and eventually used to construct more elaborate systems. 

Microfilm $2.50; Xerox $7.00. 148 pages. 


SIGNAL AMPLITUDE LIMITING AND 
PHASE QUANTIZATION IN ANTENNA SYSTEMS 


(L. C. Card No. Mic 60-1615) 
Donald Lester Bitzer, Ph.D. 
University of Illinois, 1960 


The effects of two different types of signal quantization 
on the antenna pattern of a linear array are investigated. 
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The first type of quantization approximates the phase 
weighting function required for electrically steering and 
focusing the array. The exact phase is replaced by the 
nearest discrete phase value. Each discrete phase is an 
integral multiple of a chosen phase angle, 6. In the second 
type of quantization the magnitude of the signal that ar- 
rives at each antenna element is altered to have the value 
one. The phase interval from 0 to 27 radians is divided 
into 4N equal phase sectors, where N is an integer greater 
than or equal to one. When the phase of the signal at an 
antenna element lies in a given sector, the phase is shifted 
to correspond to the value at the center of that phase 
sector. 

Because the second type of quantization is non-linear, 
reciprocity and superposition principles do not apply, and 
the receiving pattern was used as the antenna pattern. The 
calculations include the effect of quantization on signal- 
to-noise ratio, sidelobe level, and resolution in the an- 
tenna system. Some results are given for the case in 
which both types of quantizations are used simultaneously. 
A digital computer was used to compute and plot typical 
antenna patterns obtained from different source configura- 
tions. Actual data obtained from an airborne coherent 
radar are given to illustrate the theory. 

Microfilm $2.50; Xerox $5.40. 106 pages. 


SYNTHESIS OF NONLINEAR 
ELECTRICAL NETWORKS 


(L. C. Card No. Mic 60-1734) 


Alfred Joseph Hoehn, Jr., Ph.D. 
University of Arizona, 1960 


Supervisor: Dr. Paul E. Russell 


A method is presented which may be used for the 
analysis or synthesis of nonlinear networks for operation 
in the steady state with outputs harmonically related to 
the input. The method is not restricted to elements 
exhibiting a “small departure from linearity,” nor are 
limitations placed upon the number of nonlinear elements 
in the network, nor upon the number of degrees of freedom 
in the network. 

Only nonlinear energy-storage elements are consid- 
ered, with the method developed in terms of nonlinear 
inductors. The magnetization curve of the inductor is 
approximated by three linear segments. By means of 
trigonometric series the relations between voltage across 
the inductor and current through it are expressed for as 
many harmonics as are necessary to the problem at hand. 
The expression is presented in normalized form in terms 
of the point in the fundamental cycle at which maximum 
current and flux linkage occur, and of the breakpoints in 
the approximated magnetization curve. 

Two families of equations result--one set relating the 
sine components of voltage to the cosine components of 
current, and a second relating the cosine components of 
voltage to the sine components of current. The two sets 
of equations are expressed as two matrix equations, in 
each of which a column matrix of currents is equal to the 
product of a triangular matrix and a column matrix of 
voltages. The two triangular admittance matrices thus 





describe the electrical properties of the inductor under 
a particular condition of operation. Because of the 
normalized form of the mathematical description, pre- 
computed values of the triangular matrices may be 
tabulated for a wide range of operating conditions of the 
inductor. 

The nonlinear network elements are combined with 
other elements, either linear or nonlinear, into networks. 
Through straightforward application of Kirchhoff’s Laws, 
the matrices describing the various elements are manipu- 
lated into matrix equations relating input and output. 

Analysis of a given network consists of the substitution 
of matrix values appropriate to the given conditions and 
solving the equations. Synthesis of a network is accom- 
plished by choosing matrix elements to satisfy the input- 
output relations, then translating these numbers into 
descriptions of specific network elements by means of 
equations developed in the dissertation. 

Applications of the method are made to the generation 
of harmonics, to the generation or suppression of sub- 
harmonics, and to the generation of pulses. Examples 
illustrating use of the method are presented in an appen- 
dix, and abbreviated tables of matrix values for sym- 
metrical excitation of the core are presented in a second 
appendix. Microfilm $2.50; Xerox $7.20. 152 pages. 


A CRITICAL ANALYSIS OF FIELD-STRENGTH 
MEASUREMENTS AT FREQUENCIES 
ABOVE 30 mc/s 


(L. C. Card No. Mic 60-1982) 


Tadao Inami, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Alfred Hall LaGrone 


Although the study of propagation of radio waves with 
frequencies above 30 mc/s began in relatively recent 
years, numerous field-strength measurement data are 
now available to enable one to draw certain conclusions 
concerning propagation characteristics of the waves in 
the said frequency range. In the present paper, the author 
has analyzed, compared and criticized such data as are 
available at present. 

Problems concerning the propagation of radio waves 
at the said frequency range within the radio horizon are 
treated extensively. Original and comprehensive mass 
plots of field-strength in the presence of irregular terrain 
and of trees are presented and original statistical equa- 
tions to estimate these effects are derived. The useful- 
ness and limitations of ray tracing technique in solving 
the propagation problems in the presence of refraction 
anomalies are discussed. 

The diffraction of radio waves in the said frequency 
range is treated. Following brief theoretical considera- 
tions, experimental results are discussed, especially in 
connection with “obstacle gain.” The limitations of the 
diffraction theories are then pointed out. 

“Scatter propagation” via the troposphere and iono- 
sphere is treated extensively. After a brief review of the 
various theories, the variation of field-strength with dis- 
tance and time, seasonal and diurnal variations of signals, 
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frequency-, polarization- and scattering angle-dependence 
of signals, time-distribution of signals, effect of radio 
refractivity gradient, surface refractivity, weather, solar 
cycle, and magnetic activity, are discussed. Original 
empirical formulas for path-length dependence of tropo- 
spherically scattered field and for fading rate as a function 
of frequency of radiation are presented. Reduction of 
antenna gain in the scattered field is also discussed. 

Lastly, absorption of radio waves in the said frequency 
range due to oxygen and water-vapour molecules in the 
atmosphere and attenuation caused by the scattering due 
to water drops are treated. It is found that the absorption 
due to oxygen and uncondensed water vapour generally 
follows the predictions of Van Vleck theory. 

A brief summary and suggestions for further investi- 
gations are included at the end of each chapter. 

Microfilm $2.80; Xerox $9.90. 216 pages. 


THE APPROXIMATION OF NETWORK FUNCTIONS 
USING TCHEBYCHEFF POLYNOMIALS 


(L. C. Card No. Mic 60-1654) 


Shlomo Karni, Ph.D. 
University of Illinois, 1960 


Approximation is accomplished by expanding the pre- 
scribed response function and an assumed network 
response function in series of Tchebycheff polynomials. 
Matching a finite number of terms in the two series 
determines the desired network function, and the error 
of approximation. The results represent an extension of 
a method due to Darlington. The extensions include a 
method for the derivation of Padé approximants from the 
Tchebycheff polynomials series expansion of the pre- 
scribed response, a procedure for the reduction of net- 
work complexity, and a technique for the matching of the 
power series expansion of the derivative of a prescribed 
gain function with that of a network function. 

The theoretical developments are supported by step- 
by-step procedures for use in design problems. Included 
are realizability tests, various tabulations, and graphs. 
The methods are illustrated by the following examples. 
(1) The equalization of gain distortion resulting from one 
or more poles on the negative real axis by means of 
all-pole network functions. (2) A method for the exact 
equalization of gain distortion in the approximation band. 
(3) The approximation of the so-called “brick wall” and 
the linearly decreasing gain functions by means of 
biquadratic network functions. (4) The reduction of the 
degree of a given network function. 

Microfilm $2.50; Xerox $4.00. 72 pages. 





TWO DIMENSIONAL AUTONOMOUS OSCILLATORY 
SYSTEM SOLUTION WITHOUT APPROXIMATIONS 
BY ANALOGY TO CLASSICAL DYNAMICS 


(L. C. Card No. Mic 60-1663) 


Ruey-wen Liu, Ph.D. 
University of Illinois, 1960 


The purpose of this thesis is to solve a pair of first 
order autonomous differential equations 


x = p(x, y); y = a(x, y) (1) 


in the phase plane without using any approximations. 
Especially emphasized is the case for which Eq. (1) admits 
an oscillatory solution. 

The basic approach is to change this mathematical 
problem to a dynamical one. Take time derivatives of 
both sides of Eq. (1) and put into a vector form to give 


F(x, y) = i@Pp + $F a) + 3834p + $ta) =ix+jy (2) 


where the left side of this equation is defined as the cor- 
responding force field of System (1). Consequently, 
Eq. (2) is Newton’s equation of motion for a unit mass 
particle. The family of the trajectories of Eq. (1) in the 
phase plane is the subset of the orbits of the unit particle 
which moves in the force field defined by Eq. (2). Hence — 
the solution of this mathematical problem can be ap- 
proached by first studying the orbits of the unit particle 
under the corresponding force field. 

There are certain kinds of force fields which make the 
equation of motion integrable to the form 


f(x, y; x, y; c) = 0 (3) 


If Eq. (3) and Eq. (1) are independent, then x and y can be 
eliminated between them to give the solution as 


f[p(x, y), a(x, y); x, y; c] = g(x,y; c) = 0 (4) 


which is the equation of trajectories of System (1) in the 
closed form. Examples of such type of force fields are 
given in Chapter IL 

The case for which the force field is conservative, and 
the integral equation, i.e., the equation of conservation of 
energy, and Eq. (1) are dependent is considered in 
Chapter III. It is found that the necessary and sufficient 
condition for this kind of force field is 


ay PO, y= =e alx, y) (5) 


Here the solution in the form of Eq. (4) cannot be obtained 
by a simple substitution. However, (i) trajectories 
normal to the phase plane trajectories can be found, 

(ii) an analogy of mathematical quantities and mathemati- 
cal theorems to physical quantities and theorems of 
dynamics is possible, and (iii) the representation of the 
trajectories in the Riemannian surface is made. From 
this relationship, it indicates the integrating factor is 
infinite on the limit cycle. 

If Condition (5) is not satisfied, then there exists a 
converting factor which converts System (1) to a new 
system, without changing the phase trajectory, to satisfy 
Condition (5). The Van der Pol equation is used as an 
example. 

Rotating coordinates are used in Chapter IV. A trans- 
formation is developed such that any system can be 
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transformed to a new system, without changing the trajec- 
tories, for which the angular velocity of the unit particle 
is constant along any trajectory at any instant. After the 
transformation is made, let the rotating coordinates 
rotate at the same angular velocity as the unit particle 
does. Then the differential equation which governs this 
motion can be expressed in the form 


u = f(u, t) 


where u-axis is one of the rotating coordinates. If the 
asymptotic solution of this equation is in a region (u,, u2) 
where 0< ui<u2< o, then there exists a limit cycle in 
the stationary plane. Examples of this kind with various 
combinations of stabilities are also given. 

In Section III-5, it has been postulated that there exists 
an unknown physical quantity which has an extreme value 
on the limit cycle. This physical quantity may be a func- 
tion of the potential energy and the kinetic energy. It ap- 
proaches the potential energy as the kinetic energy 
approaches zero. 

Microfilm $2.50; Xerox $5.20. 102 pages. 


STABILITY OF LOGICAL NETWORKS 
AND ITS APPLICATION TO 
IMPROVEMENT OF RELIABILITY 


(L. C. Card No. Mic 60-1846) 


Karuna K. Maitra, D.E.E. 
Polytechnic Institute of Brooklyn, 1960 


Adviser: E. Mishkin 


The error free performance of engineering systems is 
a problem of vital importance, the system engineer is now 
frequently confronted with. Digital Technique is very 
often employed in many modern precision control and 
communication systems, aside from its well known appli- 
cation in completely numerical systems, such as scientific 
and business data processors and automata. Logical 
networks constitute a major portion of any digital system 
and the reliability of the over-all system is critically 
dependent upon the error free performance of the ele- 
mentary logical devices included in the system. The pur- 
pose of the present research is to investigate a new 
approach to the problem of improvement of reliability of 
logical organs composed of unreliable “potential devices,” 
that is devices that process signals in the form of electric 
potential (e.g.) diode logical networks. 

The scheme suggested in this paper departs sharply 
from the commonly known method of improvement of 
reliability by simple expedient of duplication or local 
redundancy at the component level. It descends to a great 
extent from the concept of “Logical stability” of neural 
nets, originally suggested by Von Neumann and subse- 
quently studied by McCulloch. The present investigation 
starts with the exploration of the possibility of achieving 
functional stability in conventional logical networks. It is 
shown that conventional logical networks may be specially 
organized in a manner so that the over-all desired input- 
output relationship remains unchanged even though the 
individual logical elements deviate from their designed 
initial tasks due to failures of internal components. This 





is precisely what is implied by “logical stability.” Subse- 
quently, the investigation is directed toward deriving a 
systematic method of exploiting the property of logical 
stability of such networks for the purpose of improvement 
of reliability. 

The basic model of the redundancy network consists of 
a triplet network in which a single logical cell is replaced 
by three cells in the form of a convergent tree. The two 
cells in the first layer receive the input signals in paralle] 
and the third cell combines the output signals of these 
cells, to produce the final output. The logical stability 
and reliability of such networks is studied on a probabilis- 
tic basis. A new map method is derived to analyze and 
predict the stability behavior. The stability map makes 
it possible to formulate a probabilistic expression for the 
over-all operational reliability of the network. 

The problem of synthesizing more reliable logical 
organs essentially consists of choosing the most probable 
logical states for which the individual cells of the triplet 
network should be initially designed. The stability map 
provides an important clue in this selection process. The 
derived method of analysis is finally used to evaluate the 
relative effectiveness of different triplet organizations in 
improving the operational reliability of logical organs. 

The results of this investigation show that the simple 
three cell triplet scheme may be effectively used to 
improve the reliability of elementary AND and OR 
logical organs, considerably. Further improvement of 
reliability of these logical organs may be effected by 
composing triplet networks of higher order in a recursive 
fashion (triplet of triplets and so on). However, the 
absolute value of the operational reliability reaches an 
upper limit after the first few stages of recursion, and 
subsequently, decreases asymptotically. 

A single logical device (e.g., an AND gate or OR 
gate), when replaced by a triplet network of three identical 
cells possesses greater logical stability, even in spite of 
the functional deviation which may be caused in the indi- 
vidual cells due to failure of components. The phenomenon 
of logical stability inherent in specially organized simple 
and higher order triplet networks may be exploited to 
improve on the operational reliability of logical devices. 
Although the application of the scheme has been demon- 
strated by showing how the reliability of 2-input diode 
logical elements could be improved, the method may be 
effectively applied to other realizations of logic and to 
more complex logical networks. 

Microfilm $2.50; Xerox $7.00. 148 pages. 


DRIVING-POINT FUNCTION SYNTHESIS BY 
TRANSFORMATION OF THE BRUNE NETWORK 


(L. C. Card No. Mic 60-1670) 


Vempati Gopala Krishna Murti, Ph.D. 
University of Illinois, 1960 


A new method of synthesizing driving-point immittance 
functions with passive linear elements and without trans- 
formers is presented. The method is based on the deriva- 
tion of transformerless equivalent circuits for a single 
Brune cycle containing a perfectly coupled transformer. 

The equivalent circuits take the form of a symmetrical 
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pridge network containing two identical impedance func- 
tions to be synthesized in the next stage. Depending on the 
relations between the elements of the Brune cycle and the 
circuit elements preceding the perfectly coupled trans- 
former, one or more such equivalent circuits are shown 
to be possible. A comprehensive list of these networks 
relating their element values with those of the Brune net- 
work is given. It is demonstrated that the topology and 
the number of elements in these bridge circuits depend 
vitally on the turns ratio of the Brune transformer. From 
the point of-view of reduction of the number of elements, 

a transformer of turns ratio 2 or 1/2 is particularly 
favorable. A saving of two reactive elements per stage 

as compared with the modified Bott-Duffin procedure is 
possible under these conditions. For other cases, the 
networks given in this paper contain, for the large part, 
fewer elements than the corresponding Bott-Duffin bridge 
networks. 

In the regular Brune synthesis procedure, the minimum 
value of the real part of a given impedance function along 
the imaginary axis is removed as a series resistance. 

If, however, a resistance with a smaller value is removed 
in series and the remainder function developed on the 
admittance basis, a new Brune-type network is obtained. 
The parameters of this new network, including the trans- 
former ratio, vary depending on the value of the series 
resistance in the first step. A method using this property 
is given for obtaining desired conditions in the Brune-type 
network, 

Special synthesis procedures for the practically im- 
portant biquadratic and bicubic functions are presented. 
These techniques, under the appropriate conditions, result 
in network realizations containing fewer elements than 
those obtained by conventional methods. 

Microfilm $2.50; Xerox $4.40. 84 pages. 


THE THEORY AND SYNTHESIS OF 
ACTIVE SUSPENSION SYSTEMS 


(L. C. Card No. Mic 59-6747) 
Marvin Panzer, D.E.E. 
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Please see abstract on page 4609. 
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NONLINEAR NETWORK ANALYSIS 
BY ITERATED INTEGRALS 


(L. C. Card No. Mic 60-1833) 
John Paul Pritchard, Jr., Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: William L. Hughes 


This paper presents a general method for the transient 
analysis of lumped parameter electrical networks which 
contain one or more nonlinear elements. The mesh or 
nodal equations of the network are written and then the 





nonlinear response terms are transposed to appear with 
the driving functions of the network. In theory, this set of 
equations is Laplace transformed to methodically include 
the initial conditions in the linear elements. The trans- 
formed equation set is solved by determinants for the 
linear occurrence of the dependent variables sought. An 
application of the theorem of real convolution transforms 
these expressions into the time domain as a set of integral 
equations implicitly relating the system responses. The 
integrand quantities are physically identified and general 
forms of the initial condition and linear immittance func- 
tions are prescribed. 

A modified iteration is proposed for the solution of the 
numerically approximate set of integral equations. The 
forms developed throughout the paper are tailored to adapt 
the problem statement to a digital computer for the actual 
solution. Examples are given for the case of one and two 
nonlinear elements appearing in passive and active net- 
works. Experimental verification is given to substantiate 
the computed results for certain of the examples. 

It is stated without proof that such a method is appli- 
cable to networks containing an arbitrary number of non- 
linear elements whose characteristics are at least 
empirically known in the time domain. 

Microfilm $2.50; Xerox $5.00. 98 pages. 


REALIZATION OF LOOP-RESISTANCE MATRICES 
(L. C. Card No. Mic 60-1692) 


Hing-Cheong So, Ph.D. 
University of Illinois, 1960 


To clarify the problem of the realization of loop- 
resistance matrices, resistance network realizations are 
divided into two categories defined as coherent and 
incoherent. A pure resistance network G is said to be a 
coherent realization of a symmetric, real matrix M = [a;;] 
if (1) M is the loop-resistance matrix of G for some set 
of loops [{] in G, and (2) there exist no two loops {; and 
f; in [{] such that (; and {; agree in orientations in 
one resistor R, of G but oppose in orientations in another 
resistor Rp, of G. Incoherent realizations are resistance 
networks which satisfy condition (1) but not condition (2). 
This thesis deals mainly with coherent realizations 
although incoherent realizations for third-order real 
matrices are discussed. 

The coherent realization of a symmetric, definite 
dominant matrix of order three is proved to exist and to 
be unique. Properties of such a realization are derived, 
and these properties are used to establish a synthesis 
procedure for the coherent realization of a real matrix 
of general order. The procedure thus obtained is proved 
to be complete for a large class of symmetric real 
matrices defined as definite slant-dominant matrices. 
Application of the synthesis procedure to any symmetric, 
definite slant-dominant matrix either leads to a coherent 
realization of the given matrix or furnishes proof that the 
given matrix is not coherently realizable. When the given 
matrix is not definite slant-dominant, it is shown that 
application of the procedure often leads to the desired 
realization. 

Microfilm $2.50; Xerox $4.40. 81 pages. 
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MAGNETODYNAMIC DIPOLAR FERRITE MODES 
(L. C. Card No. Mic 60-1693) 


William Henry Steier, Ph.D. 
University of Illinois, 1960 


An experimental and theoretical investigation has been 
made of the magnetodynamic dipolar modes of a ferrite 
rod between conducting sheets. Critically coupled mode 
Q’s as high as 1100 have been measured. 

The derived characteristic equation for these modes 
includes propagation effects. Contrasted to the magneto- 
static modes, the ferrite sample size can therefore be 
large compared to a wavelength. Modes charts for the 
(0,1,m), (0,2,m), and (0,3,m) modes have been numerically 
calculated for Ferramic R-1 and polycrystalline YIG for 
three values of the ratio {/m. The mode charts have a 
range of bias fields from 3 to 20 kilo-oersteds and a range 
of frequencies from 4 to 50 kmc. Two types of cut-offs 
for these modes are discussed and formulas for determin- 
ing when they occur are presented. To facilitate coupling 
to the modes, diagrams of the B and EF fields for a typical 
mode are shown. 

These modes have been experimentally observed at 
X and K bands in both Ferramic R-1 and YIG. Good 
agreement is shown between the theory and the experiment 
in all cases. The coupling structures which enabled the 
ferrite resonators to be critically matched to the wave- 
guide input are described. Mode Q’s have been experi- 
mentally measured in both bands and their variation with 
bias field is reported. 

The advantages which these modes possess over other 
solved ferrite modes are pointed out. They include: 

(a) relatively high Q, (b) ability to critically couple, and 
(c) sample size is comparable to the wavelength. 
Microfilm $2.50; Xerox $4.20. 80 pages. 


RESONANT BINARY SHIFTING REGISTER 
(L. C. Card No. Mic 60-1700) 


Ira Weissman, Ph.D. 
University of Illinois, 1960 


This thesis reports on the development of a “Resonant 
Binary Shifting Register,” a computer component whose 
function is to accept binary information from an external 
source and then, by virtue of a resonant transfer of excita- 
tion, to transmit that information faithfully along its length 
at a synchronous rate. 

The register consists basically of an alternating linear 
array of inductors and capacitors interconnected by driven 
high speed switches, so phased as to cause the excitation 
representing the information to propagate in one direction 
along the array. 

Degradation of the binary information caused by dissi- 
pation and dispersion is analyzed both mathematically and 
experimentally. The system of non linear equations, 
representing a network of several stages connected as a 
reentrant ring, is solved numerically on a high speed 
digital computer. 

Long term stabilization of the information in the 
register is achieved by adopting a so called “pulse phase 





type logic” which implies that the information at any point 
in the register is represented by a voltage or current 
having either of two opposite phases, one representing a 
binary “one” and the other a binary “zero,” and by para- 
metrically pumping the register periodically along its 
length so as to regenerate either of these phases. (i.e. 
Compensate for losses and dispersion between pumps). 

An eight section register, operating at a shifting rate 
of 10° pulses per second has been built and its character- 
istics investigated in detail. It is concluded in the light of 
available components, that the technique described would 
work equally well at a shifting rate of 10° pulses per sec- 
ond, but that 10” pulses per second would require im- 
proved methods and components. 

Microfilm $2.50; Xerox $7.60. 165 pages. 
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ANALYSIS OF POWER SPINNING OF CONES 
(L. C. Card No. Mic 60-1736) 


Betzalel Avitzur, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to relate the power re- 
quirements and the tangential force for mechanical 
spinning of cones to the process variables. 

The cone, the roller, and the geometry of the operation 
are described mathematically. A shear type of deforma- 
tion is postulated, based on experimental evidence. The 
displacements, velocities, strain rates, and stress fields 
are computed for “Mises Material,” and hence with Mises 
stress-strain-rate law. The power consumed in the 
operation is computed from the strain rates and stress 
fields. The expression for the power is in a form that 
cannot be solved analytically. A numerical solution is 
therefore presented in graphical form, where the power 
and tangential force are plotted for a variety of process 
variables. The numerical solution is compared with actual 
measured power and forces. 

The effect of each of the process independent variables 
on the power and tangential force is given in graphical 
form. These variables are: 


(1) F - the feed in inches per revolution, 
(2) a, - half the included angle of the cone, 


(3) R, - the radius of the cone at contact with the 
roller, 


(4) r.- the “round-off” radius of the roller, 
(5) p., - the radius of the roller, 


(6) o, - the yield limit of the material of cones from 
uniaxial tensile test, 


(7) § > ~ the original thickness of the disc, and 
(8) N_ - the speed in revolutions per minute. 


The graphs are constructed for a limited range of these 
variables. Knowing these eight parameters in a specific 
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problem, one can use the graphs to predict the tangential 
force and power consumption, if the parameters fall in 
the covered range. The range can easily be extended and 
new graphs can be constructed. 

Although the above approach does not give a rigorous 
solution of the stress and strain fields, it does give a 
fairly good value for the required work of deformation 
and the tangential force. The construction of the graphs 
requires the use of a numerical method, but once these 
graphs are constructed they can be used easily. For an 
approximate evaluation of the tangential force and the 
power, one can use the equation of a limiting case which 
is simple. 

The effect of each of the parameters on the tangential 
force is illustrated. 

Microfilm $2.50; Xerox $6.40. 134 pages. 


THE COMBUSTION OF HEAVY FUEL OILS 
IN ATMOSPHERES OF REDUCED OXYGEN 
CONTENT AND ELEVATED TEMPERATURES 


(L. C. Card No. Mic 60-1742) 


Frederick Kent Boutwell, Ph.D. 
University of Michigan, 1960 


The object of this research was to study the combustion 
characteristics of a heavy fuel oil using a vitiated air at 
high temperatures as an oxygen source. This subject is 
of concern to the widening of the application of gas tur- 
bines and the realization of improved thermal efficiencies 
in the production of power by utilizing the thermal energy 
of the exhaust gases and the use of these gases in com- 
bustion processes. 

Tests were run on a specially designed combustion 
chamber utilizing a mixture of the products of combustion 
from a natural gas burner and air to simulate the exhaust 
gases from a gas turbine. A commercial burner with a 
horizontal rotating cup atomizer was used with number 6 
fuel oil in the combustion test chamber throughout the 
tests. Natural gas was burned in the primary air stream 
supplied to the test chamber so that combustion took place 
in atmospheres of combustion products having tempera- 
tures from 80° to 860° F and an oxygen concentration of 23 
to 20% on a mass basis. No effort was made to control the 
oxygen content independently of temperature. 

The characteristics of combustion are presented in 
the form of a combustion limits curve, and tabulated 
results. The limits curve shows the rich and lean limits 
of combustion plotted against the vitiated air temperature. 
It is shown that the combustion process is affected ad- 
versely by the use of the vitiated mixture at elevated 
temperatures. 

It is concluded that the use of gas turbine exhaust 
gases as a source of air for further combustion processes 
will require special consideration in the design of com- 
bustion chambers and burners due to the decrease of 
efficiency of combustion in the vitiated products from the 
turbine. These chambers will require a greater combus- 
tion volume and greater than usual attention to the 
aerodynamic design parameters of the atomizer and 
chamber combination to attain complete combustion. 

Microfilm $2.50; Xerox $4.60. 86 pages. 








AN INVESTIGATION OF OIL BEARING WHIRL BY 
ELECTRONIC-ANALOG COMPUTER TECHNIQUES 


(L. C. Card No. Mic 60-1945) 


Uel Duane Jennings, Ph.D. 
Cornell University, 1960 


The objective of this dissertation is to show that it is 
possible to simulate journal bearings on an electronic- 
analog computer, and that such a simulated bearing may 
advantageously be used to investigate bearing whirl and 
other dynamic bearing phenomena, 

Starting with the generalized Reynolds’ equation for 
pressure in an oil film, “wedge-film” and “squeeze-film” 
forces on the journal are determined and the equations of 
motion of the journal center are derived. The equations 
of motion, consisting of two simultaneous, second order, 
non-linear, ordinary differential equations, were solved 
on an electronic-analog computer. 

The case considered is that of a stiff journal having 
inertia and supporting a gravity load. It is assumed that 
negative pressures can not exist in the oil film and that 
the bearing is short (1./d << 1). 

Typical paths of the journal center are presented as 
determined directly from the computer and plotted by an 
x-y recorder. Steady state paths, in the form of limit 
cycles, are presented showing changes in orbit size, from 
nearly zero to very large, with changes in load, journal 
speed, journal mass, bearing diameter, bearing length, 
clearance, and oil viscosity. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


TEMPERATURE DISTRIBUTION IN 
TURBULENT FLOW WITH 
INTERNAL HEAT GENERATION 


(L. C. Card No. Mic 60-1579) 


John Merle Trummel, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Donald H. Madsen 


Both analytical and experimental investigations of the 
temperature distribution in turbulent flow with internal 
heat generation are presented. Only the case of steady 
and uniform heat generation is considered. The particular 
flow investigated is that in a cylindrical containment 
vessel with a length-to-diameter ratio of 3.75 and an 
entrance diameter and an exit diameter equal to 3/32 of 
the cylinder diameter. Adiabatic boundaries are assumed 
for the flow. 

Simplifying assumptions for analysis are that the flow 
is described by a finite, axisymmetrical jet with a sur- 
rounding backflow stream and that the jet area, jet-volume 
flux, and jet exchange with the backflow stream vary 
linearly with distance along the axis of the jet. The pro- 
portionality factors in the assumed linear variation appear 
as parameters in the differential equations which are 
derived. Solutions to these equations yield the axial tem- 
perature distributions for the jet and for the backflow 
stream. Both the differential equations and the numerical 
results are presented in dimensionless form in which the 
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“dimensionless temperature” is the ratio of the tempera- 
ture rise at a given point in the vessel to the total tem- 
perature rise from inlet to outlet. 

The development of a chemical system for producing 
the required internal heat generation for the experimental 
investigation is described. This system is potentially 
useful for experimental investigation of temperature 
distributions in many other flow containment geometries. 

Results of the experiments are presented for a con- 
tainment geometry similar to that used for analysis except 
that conical end sections are used on the experimental 
vessel. The experimental results are presented in the 
form of dimensionless plots similar to those used for the 
analytical results. Graphs are presented which show the 
radial temperature distribution at five axial stations and 
the axial temperature distribution at six radial stations. 
Reynolds number and Prandtl number are the dimension- 
less parameters used for the experimental results. 

A comparison of the results from analysis with those 
from experiment is made. The comparison shows good 
agreement for the centerline temperature distribution, 
and poor agreement for the backflow stream. This applies 
for Reynolds numbers from 1900 to 2500 with Prandtl 
numbers in the range of 5.0 to 6.0. 

Experimental results for Reynolds numbers below 1900 
are presented for the centerline temperature distribution 
and the results indicate the need for modification in the 
analytical assumptions for this region. 

Microfilm $2.50; Xerox $5.40. 108 pages. 


EVAPORATIVE AIR CONDITIONING 
(L. C. Card No. Mic 60-2003) 


John Reid Watt, Ph.D. 
The University of Texas, 1960 


Supervisor: Professor W. R. Woolrich 


Evaporative cooling is the earliest form of air condi- 
tioning. Arising in prescientific days and regions, it has 
escaped careful study despite its recent and continuing 
importance in the Southwest and in textile plants of the 
East and Southeast. This dissertation attempts to supply 
authoritative information on all its phases. 

While refrigerated air conditioning is supplanting 
evaporative cooling in many applications, sales of evapo- 
rative coolers increase yearly, reaching 1,250,000 units 
in 1958. 

Evaporative cooling originated in India and the Near 
East, but was revitalized around 1906 by Dr. Willis 
Carrier and his associates, who applied it in Eastern 
industry. Around 1930, Arizona and California experi- 
menters developed indirect evaporative cooling, which 
cools air without increasing its humidity. This was 
locally popular until mass-produced direct evaporative 
coolers appeared about 1940. 

Direct evaporative cooling follows Dr. Carrier’s 
Adiabatic Saturation principle. Outside air is cooled by 
converting some of its sensible heat into latent heat which 
evaporates water into the air. Ideal and actual cases 
differ, but perform practical cooling similarly: the 
cooled air circulates indoors to absorb room heat and 
then carries it outside. 





Human comfort results when any environment removes 
body metabolic heat as fast as generated. Radiation and 
convection from the skin cease when air and surroundings 
reach 94°, forcing further heat dissipation to occur by 
evaporation of perspiration, a process whose rate varies 
inversely with indoor relative humidity. Fortunately, it 
also varies almost directly with indoor air velocity. 
Hence moist washed air from evaporative coolers can 
cool the skin adequately if of adequate velocity, and so 
can create ASHAE* Comfort Zone conditions if carefully 
planned. 

The comfort achieved depends largely upon local out- 
door humidity. Accordingly, Weather Bureau and Air 
Force data for 400 U. S. cities were analyzed psychro- 
metrically to predict whether average evaporative cooling 
would achieve their latitude’s ASHAE Comfort zone, or 
would provide “relief cooling.” 

The various types of direct evaporative coolers are 
compared, including three varieties of drip-cooler, the 
slinger and rotary pad coolers, the commercial and 
Capillary air washers. The saturation pad characteris- 
tics of drip and slinger coolers are noted, including the 
related clogging, scaling, and algae problems. The unique 
textile mill evaporative cooling systems are described 
and analyzed, and their limitations and trends noted. 

Traditional measurement of evaporative cooling per- 
formance has been in ventilating, not thermal terms. 

A rational thermodynamic system of tests, units, and 
formulae is presented to improve rating and application 
work, based upon actual cooling powers. Recommended 
installation practices are discussed, relative to the 
principles of human comfort. The economy is compared 
with that of refrigerated air conditioning. 

The author’s principal contribution is in providing 
data on dry-air or indirect evaporative cooling. Its 
history, types, problems, and techniques are discussed, 
supplemented by test data from five experimental 
machines. The thermodynamic equations for plate-type 
indirect evaporative coolers are derived, and experi- 
mental values presented for several terms. The economy 
and uses compared to refrigerated air conditioning are 
noted. 

Newer markets for evaporative cooling are discussed, 
including the beneficial cooling of farm animals and 
greenhouses, where high humidity is no handicap and 
reduced summer temperatures increase growth rates 
markedly. Use in inexpensive storage of potatoes and 
fruits is explained. 

Finally, the problems and benefits of factory air con- 
ditioning are noted, including the resulting rise in summer 
human productivity. 

The application of evaporative cooling to factories is 
explained, emphasizing the “spot cooling” technique 
whereby moist washed air cools individuals at their 
work-stations, while supplementary dry-air ventilation 
prevents general rise of room humidity. This allows 
cheap cooling of factory employees in regions normally 
unsuited to evaporative cooling. 

Microfilm $7.30; Xerox $26.10. 576 pages. 
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PREDICTION OF STRESS-STRAIN 
RELATIONSHIPS IN LOW-CARBON STEEL 


(L. C. Card No. Mic 60-1834) 


Wilbur Barrett Ratterree, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Glenn Murphy 


Study of the literature related to properties of engineer- 
ing materials reveals among other things that (1) damping 
capacity is very sensitive to any change in the structure 
or treatment of material, (2) damping capacity or the 
change thereof is due to plastic action, (3) a relationship 
exists between stress and damping, and (4) a relationship 
exists between stress and deformation. Since stress is 
related to strain and damping is related to stress, then one 
should be able to predict stress-strain relationships from 
stress-damping relationships. The purpose of this inves- 
tigation is to make such a prediction for low-carbon steel 
in the form of No 18 SAE 1010 steel wire. 

The steel wire was used as a simple torsional pendulum 
fixed at one end with a weight table attached to the other 
end. The axial stress was varied in the wire by adding 
lead weights on the weight table. The wire was twisted 
and released to oscillate in free torsional vibration. The 
initial double amplitude, a, and the final double amplitude, 
b, after ten cycles were measured with a reflected light 
beam and screen. This procedure was repeated for vari- 
ous axial stresses, each constant for ten swings, and the 
corresponding damping capacities determined from the 
expression : . 

D= a’ -b 
a 

It is assumed that the change in damping capacity 
below the proportional limit in axial stress--which is 
related to the proportional limit in shear--is very small 
relative to the changes that occur in the plastic region. 

It is further assumed that maximum damping occurs just 
prior to rupture. The change in damping due to plastic 
action is taken as the difference between the extrapolated 
relationship that obtains below the proportional limit and 
the damping found at the given stress. The ratio between 
the difference at any stress level to the maximum differ- 
ence at rupture is assumed to represent the fraction of 
any transverse area of the wire that has become plastic. 
From this are determined the fractions that are acting 
plastically and elastically. Assuming plane transverse 
sections remain plane the elastic and plastic unit axial 
Strain are the same. 

If axial stresses are plotted in logarithmic coordinates 
against corresponding values of the ratio of axial stress to 
damping capacity a straight line with positive slope re- 
Sults for stresses below the proportional limit, and a very 
flat curve with negative slope results for stresses above 
the proportional limit. The curves appear to intersect at 
and sharply define the proportional limit. 

The following relation, which assumes a constant 
coefficient of work-hardening, is developed: 








 —_a. 


where ¢€ is axial unit strain, éy is elasticity, Hp and He 





are plastic and elastic fractions of area, respectively, 
S, is nominal engineering stress, Sy is the proportional 
limit in axial stress, E is Young’s modulus, and B isa 
work-hardening coefficient. 

E is 28.3(10)° psi and B is 15.65(10)° psi for the wire 
used. The predicted stress-strain curve follows very 
closely the experimentally determined curve. 

Microfilm $2.50; Xerox $5.00. 97 pages. 
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IRON SILICA SAND INTERFACE REACTIONS 
(L. C. Card No. Mic 60-1750) 


George Austin Colligan, Ph.D. 
University of Michigan, 1960 


Mold-metal interface reaction has historically been a 
serious problem in the field of cast metals. This inter- 
face reaction between metal and mold material is the 
cause of surface roughness dimensional inaccuracy, 
metal, penetration and “fused sand.” The solution to this 
problem has been approached as unique for each individual 
casting, mold material and alloy. 

The objective of this research was to study the reac- 
tions that take place at the interface between iron and 
silica with varying atmospheres over the range of tem- 
peratures experienced in producing an iron-base cast 
alloy. 

Vacuum melted iron and alloys of 1% and 9.85% 
manganese were used with quartz sand to determine the 
pertinent equilibria in this iron, silicon, oxygen, carbon 
system in the presence of a strong excess of silica. Mix- 
tures of CO2 and CO gases were used to control the 
oxidizing potential of the atmosphere. The equilibration 
results were evaluated under conditions of normal cast 
metals practice by producing test step-castings in the 
cast metals laboratory. 

The results of the equilibrium investigation have 
determined the location of the important univariant curves 
in the iron, silicon, oxygen, carbon system under the 
conditions of interest in cast metals practice. These 
results agree with the available published data at lower 
temperatures, and indicate that the activity of iron oxide 
in a silica saturated slag is one-fifth to one-sixth the 
equilibrium value in the absence of silica. 

The microstructures obtained from equilibration 
experiments and test step-castings explain the nature of 
mold-metal interface reaction. Under oxidizing condi- 
tions a liquid silicate melt is formed and rapidly dis- 
solves the silica mold wall. At temperatures above the 
melting point of iron this attack may permit the penetra- 
tion of metal through the chemically enlarged pores of the 
silica mold wall. The penetration is not accomplished by 
a reduction in the metal-silica interfacial energy, i.e., 
wetting of the silica by the metal. 

Manganese additions greatly facilitate the formation 
of a liquid silicate melt. Even small additions of man- 
ganese, 1%, allowed interface reaction under the most 
reducing atmosphere, 0.2% CO2 - 99.8% CO. 
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Test step-castings poured in greensand and shell sand 
molds verified the equilibration results. The more 
reducing atmospheres produced by phenolic resin-bonded 
shell molds greatly minimized the severity of the inter- 
face reactions even in the presence of 0.23 to 8.60% 
manganese, Microfilm $2.50; Xerox $4.60. 87 pages. 


STRAIN AGING AND FATIGUE OF COLUMBIUM 
(L. C. Card No. Mic 60-1639) 


Joseph Francis Enrietto, Ph.D. 
University of Illinois, 1960 


The purpose of this investigation was to show the effect 
of strain aging on the mechanical properties of columbium 
at elevated temperatures and to determine the conditions 
under which columbium would strain age during repeated 
loading. In order to do this tensile and fatigue tests were 
carried out on columbium containing controlled amounts 
of impurities at temperatures up to 900°C. 

Three groups of specimens were prepared and tested. 
Because of its high solubility and diffusion rate, special 
attention was given to the oxygen content of the three 
groups. The first group contained 0.03% oxygen; the 
second group was given a heat treatment which reduced 
the oxygen concentration to 0.001%; the third group was 
given the same treatment as the second, but then under- 
went an additional anneal to restore oxygen to the lattice. 
The method used to control the oxygen concentrations in 
the material in the three groups was vacuum annealing 
at various temperatures and pressures. Oxygen contami- 
nation during the course of the fatigue tests was prevented 
by vacuum brazing a small stainless steel bellows around 
the reduced section of each specimen. The tensile tests 
were conducted in argon since oxygen contamination was 
not as serious a problem as in the fatigue tests. By con- 
ducting tests on all three groups of specimens it was 
possible to determine the effect of oxygen on strain aging. 

It was found that strain aging due to oxygen has very 
pronounced effects on the ultimate tensile strength of 
columbium at moderately elevated temperatures. There 
was a strong maximum in the tensile strength at 500°C. 
When oxygen was removed from the material the maxi- 
mum virtually disappeared and when oxygen was reintro- 
duced into the lattice the maximum returned. Furthermore 
the stress-strain curves showed signs of repeated yielding 
in the temperature range 300 to 500°C. All of the ob- 
served results could be accounted for by a simple theory 
of strain aging due to oxygen. 

Similar effects were observed during the fatigue tests. 
The fatigue limit rose to a maximum at 400°C and then 
decreased rapidly with increasing temperature. When the 
oxygen concentration was reduced to 0.001% the effect 
almost completely disappeared. An attempt was made to 
apply the strain aging theory developed for the tensile 
case to that of fatigue, but it was only partially successful. 
Although most of the observed phenomena could be ac- 
counted for in this manner the fact that the fatigue strength 
declined very rapidly after reaching a maximum could 
not be explained, 

Microfilm $2.50; Xerox $3.00. 52 pages. 





EFFECT OF HYDROGEN ON SOME 
TEMPERATURE-DEPENDENT MECHANICAL 
PROPERTIES OF VANADIUM-NIOBIUM ALLOYS 


(L. C. Card No. Mic 60-1816) 


Albert Lawrence Eustice, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. O. N. Carlson 


This investigation sought to determine the effect of 
hydrogen on the mechanical properties of vanadium, 
niobium, and vanadium-niobium alloys and to propose a 
mechanism to explain the experimental results. 

With vacuum-annealed test speciinens, no ductility 
transition was observed below room temperature for 
vanadium, niobium, or their alloys. The upper and lower 
yield stress and the ultimate tensile stress are reported 
from 25 to -196°C. 

The “thermal-charging” method was employed to add 
10, 50, 100 and 800 ppm of hydrogen to tensile specimens 
of vanadium, and the effect of hydrogen on uniform 
elongation, total elongation, and reduction in area was 
determined. Conclusive evidence was obtained to show 
that hydrogen is responsible for the ductility transition 
previously reported in iodide vanadium. The addition of 
hydrogen produced a ductile-brittle-ductile transition, 
characterized by a minimum in the curve of ductility 
versus temperature. As an example, the critical tem- 
perature for minimum ductility was observed to be 
approximately -70°C with a hydrogen concentration of 
50 ppm and a strain rate of 0.008 per minute. 

The addition of 50 ppm of hydrogen to niobium produced 
an apparent brittle-ductile transition at -50 + 15°C, as 
determined from bend and tensile tests. 

All of the vanadium-niobium alloys were susceptible 
to hydrogen embrittlement and exhibited a ductility mini- 
mum. However, the high-vanadium alloys were embrittled 
to a greater extent than low vanadium alloys. The results 
of bend and tensile tests indicated that the addition of 
35 ppm of hydrogen to the V-70 Nb alloy produced a 
ductile-brittle-ductile transition with a temperature range 
similar to that observed in the V-40 Nb alloy containing 
10 ppm of hydrogen. 

It is proposed that locking of dislocations by hydrogen 
atoms is the mechanism responsible for the ductility 
minimum observed in hydrogen-charged vanadium. Hy- 
drogen was observed to increase the yield stress in the 
same temperature range as the ductility minimum, and 
the maximum increase occurred at the critical tempera- 
ture. Brittle fracture occurred when the yield stress 
exceeded the fracture stress of the test specimen. 
Probably the same mechanism operated in niobium and 
vanadium-niobium alloys, but this was not proved con- 
clusively. 

The critical temperature was determined at two strain 
rates for tensile specimens of vanadium containing 
10 ppm of hydrogen. From the results of the tensile 
tests, the activation energy for diffusion of hydrogen was 
calculated to be approximately 10.3 kcal per mole. 

Microfilm $2.50; Xerox $5.80. 116 pages. 
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SEPARATION OF METALS 
AS THE HYDRIDES FROM 
LIQUID METAL SOLUTIONS 


(L. C. Card No. Mic 60-1841) 


Paul Fred Woerner, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Premo Chiotti 


The possibility of precipitating solute metal impurities 
as the hydride from various liquid metal solvents by 
equilibrating the solution with hydrogen was investigated. 
A compilation of thermodynamic data for the hydrides is 
given. The effect of hydrogen on the solubility of the 
solutes, calcium, yttrium, lanthanum, cerium, or thorium 
in liquid magnesium, yttrium or thorium in magnesium - 
55 wt. % zinc, thorium in aluminum - 70 wt. % magnesium 
solutions, and zirconium in liquid aluminum, was deter- 
mined. Least squares equations are given for the solu- 
bility of the solute as a function of temperature in the 
respective solvents. Least squares equations are also 
given for the solubility of yttrium or thorium in magnesium 





- 55 wt. % zinc solutions and the solubility of thorium in 
aluminum - 70 wt. % magnesium solutions. The maximum 
temperature attained in these investigations was about 
900°C. 

Hydrogen had no effect on the solubility of yttrium or 
thorium in liquid zinc nor on the solubility of zirconium 
in liquid aluminum. Hydrogen at one atmosphere pressure 
also did not precipitate zirconium from liquid U - 5.2 
wt. d Cr solutions containing 2 to 4 wt. % zirconium at 
900 C. 

Analytical expressions have been derived for the 
activity coefficient (relative to the pure solid solute) of 
the solute metal in the liquid solvent. Negative deviation 
from Raoult’s law was observed for all of the solutes with 
the exception of thorium in Mg-Th and the Mg-Al-Th 
solutions. 

A method has been presented whereby hydride reac- 
tions can be used in some systems to measure the ther- 
modynamic properties of intermetallic compounds. The 
thermodynamic properties for the compound, CaMg:2, 
were measured by this method. The standard free energy 
of formation of CaMg:2 obtained by this method can be 
expressed as AF° = -28,378 + 24.042T. 
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THE DEVELOPMENT AND USE OF INSTRUMENTS 
FOR APPRAISING ELEMENTARY SCHOOL 
ART TEACHING PERFORMANCE 


(L. C. Card No. Mic 60-2005) 


Charles Meeker Dorn, Ed.D. 
The University of Texas, 1960 


Supervisor: Dr. Glenn E, Barnett 


Problem: The purpose of this study was to develop instru- 
ments which can be used by a school system to appraise 
the art teaching performance of its elementary teachers 
and to demonstrate the use of these instruments in a public 
school situation. 

In carrying out the purposes of this study four hypoth- 
eses concerning criteria for appraising an art program, 
the development of instruments to fit the criteria, and the 
use of the instruments in a practical situation, were 
examined. 


Procedure: One hundred one elementary teachers from 
eleven white elementary schools located in a city in the 
Mid-South were randomly selected. Criteria for appraising 
teacher performance were derived from art education 
literature and research, and submitted to a group of Texas 
art educators for their acceptance or rejection. From 
these criteria three instruments were developed for use 

in appraising teacher performance: (1) principals rated 
their teachers’ performance on an instrument adapted 
from the Tennessee Guide to Observation in Art, (2) super- 
visors rated the same teachers’ performance on an instru- 
ment developed in the study, and, (3) the researcher 
sought to infer the teachers’ performance from an exami- 
nation of a selected sample of six childrens’ art work in 
each teacher’s room using the Art Product Appraisal 
Check List developed in the study. The judges’ appraisals 
of the performance of the teachers in the system were 
analyzed on the basis of the individual and combined cri- 
teria. Finally, an analysis of the variability of the per- 
formance ratings was made to determine the adequacy of 
the composite picture of performance. This enabled us to 
picture the work of individual teachers. 











Findings and Conclusions: The findings indicate, subject 
to the limitations stated below: (1) that it is possible to 
derive from the literature some commonly accepted cri- 
teria for the teaching of art in the elementary school, 

(2) that it is possible to derive from criteria so developed, 
instruments which can be validated by competent opinion 
and which can produce appraisals of the extent to which 
the stated criteria are being met by the teachers, and 
(3) that the composite picture of the performances of 
teachers in the individual schools does not seriously 
obscure the true picture of the performance of individual 
teachers in the system. The following limitations are 
imposed on the above findings: (1) that valuations of the 
observers are liable to the subjective definition of items 
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in the instruments used, (2) that judges tend to rate 
teachers on their general performance and that assump- 
tions made about the teacher’s overall performance tend 
to reduce the variability of ratings of the teacher on the 
individual criteria, (3) that the introduction of an “outsider” 
inferring art teaching performance through the examination 
of art products is likely to produce a less accurate com- 
posite picture of the performance of the teachers in the 
system, and (4) that the use of a single instrument for 
appraising teacher performance would present a more 
accurate composite picture of the system’s performance 
than appraisals derived from the use of three appraisal 
instruments. This study supports the contention that 
criteria for appraising teacher performance in art can be 
developed and that these criteria can employ the support 
of leading art educators both in the art specialty and in 
education generally, and that they may be used to appraise 
the performance of teachers in teaching art in the elemen- 
tary school. It has been further demonstrated that instru- 
ments which meet the approval of persons experienced in 
the teaching of art to children can be constructed from 
these criteria and used to appraise the performance of 
teachers in a school system. Variability in the ratings 
of performance by judges in the study suggest that a truer 
appraisal of the individual teachers and individual schools 
might be obtained. The fact that principals show less 
variability in their ratings suggests the possibility that 
one instrument may provide a more accurate composite 
picture than the combination of three instruments. 
Microfilm $3.05; Xerox $10.60. 234 pages. 


A STUDY OF COLLEGE ART DEPARTMENTS 
IN A TIME OF EXPANSION 


(L. C. Card No. Mic 60-1915) 


August Ludwig Freundlich, Ph.D. 
New York University, 1960 


Chairman: Professor Howard S. Conant 


This study investigates the problems of college art 
departments in the present period of growth. These 
problems are centered in the changing culture of the 
United States and consequent possible changes for the 
role of art, art education, and students of art. 

The activities of the college art department have been 
studied before. This research concerns itself with seven- 
teen institutions nominated as outstanding by a jury of 
experts. It also includes related discussion which might 
be generally applicable to persons concerned with the 
future of college art education, such as: a brief history 
of college art departments in the United States; a discus- 
sion of cultural, educational and artistic factors and how 
they might affect art training; and a survey of present 
practises in selected college art departments. 

Higher education in art came of age during this century 
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when emphasis was taken away from the previously preva- 
lent lectures on beauty and ancient art, and placed more 
and more upon studio work in addition to art history. With 
the expansion of colleges following World War II, more 
respect and responsibilities have come to the college art 
department. 

While our increased birth rate brings the possibility of 
further college-wide expansion, our society is giving people 
more leisure time, a higher standard of living and de- 
emphasizing the individual. All of these point towards a 
still wider participation in, and greater importance for 
art, and consequently training in art. 

Certain pertinent aspects of art are also changing 
rapidly. In addition to rapid style changes, there are in- 
creasing numbers of leisure time artists and a smaller 
percentage of self-supporting professional artists. 

A questionnaire was mailed to department heads of the 
selected institutions, and in several cases was followed by 
an interview, a visit to the department or both. The re- 
sulting data is presented by means of tables and commen- 
tary, and includes such areas as: Faculty - qualifications, 








status, work load; Facilities - adequacy, size, equipment, 
planning; Students - admission, destiny; Curriculum, and 
Departmental Philosophy. 

While it is apparent from the material gathered that 
almost universal expansion is contemplated, little thought 
has been given to any other impending changes. In almost 
all cases there is apparent an aging faculty with what 
appears to be insufficient replacements or additions to the 
teaching staff now being trained. Also, most of the physical 
facilities, even new ones, have reached or will shortly 
reach a critical point. Most current curricula are aimed 
at training the professional artist or other highly spe- 
cialized art professional, yet few, if any, students will 
spend their lives this way. These factors taken together 
would seem to indicate that the upper limits of good teach- 
ing situations are rapidly being reached. It is to be con- 
cluded that even in institutions highly acclaimed for their 
work in art training, more realistic planning is needed 
for the future. This study attempts to bring together some 
of the factors which will affect the future of college art 
education. Microfilm $2.50; Xerox $7.00. 148 pages. 
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A STUDY OF SOME FACTORS AFFECTING THE 
METABOLISM OF CHOLESTEROL 


(L. C. Card No. Mic 60-1688) 


Shantilal Nathubhai Shah, Ph.D. 
University of Illinois, 1960 


The present investigations were undertaken in order to 
study the synthesis by the liver of cholesterol from acetate 
and mevalonic acid, the degradation of cholesterol to bile 
acids, and the excretion of fecal sterols as influenced by 
the following factors: (1) The effect of two different protein 
levels in an isocaloric diet. (2) The effect of long-term 
treatment with growth hormone (STH). (3) The effect of 
vitamin B, deficiency. (4) The nature of the dietary fat. 

Rats three to four months old were fed isocaloric diet 
containing two different levels of protein and were treated 
with growth hormone for a period of 20-28 days (1 mg./day). 
The following changes were observed. Increase in dietary 
protein level and growth hormone treatment both increased 
the growth rate of the animals. Serum cholesterol levels 
were not affected either by increase in dietary protein or 
by growth hormone treatment. Increase in protein level 
and the growth hormone treatment only at the low protein 
level, increased the liver weight. Increase in protein level 
increased the protein content of the liver, did not change 
the fatty acid content, but increased the cholesterol level. 
Growth hormone treatment lowered the protein content 
and the cholesterol level of the liver at both dietary protein 
levels. The fatty acid content was increased by growth 
hormene treatment only when the dietary protein was low. 

An increase in dietary protein and growth hormone 
treatment both lowered the in-vivo and in-vitro incorpo- 
ration of methyl labeled acetate into cholesterol. The 
incorporation of acetate into proteins was not affected by 
either change in the dietary protein level or growth hor- 
mone treatment, but increase in protein and growth hor- 





mone treatment both lowered the incorporation of methyl 
labeled acetate into fatty acids. An increase in protein 
increase the loss of acetate via carbon dioxide, but growth 
hormone treatment did not show any change in the loss of 
acetate via carbon dioxide. An increase in protein level 
was accompanied by depression in cholesterol synthesis 
from mevalonic acid, but growth hormone treatment did 
not result in such depression of cholesterol synthesis from 
mevalonic acid. An increase in dietary protein and growth 
hormone treatment at a low protein level was accompanied 
with an increased rate of excretion of cholesterol metabo- 
lites via bile in bile duct cannulated rats. However, an 
increase in dietary protein and growth hormone treatment 
did not show any change in the excretion of cholesterol 
metabolites such as fecal steroids and fecal bile acids in 
normal rats. No change in the excretion of 17-ketosteroids 
or total urinary steroids was observed. 

Pyridoxine deficiency markedly enhanced the in-vivo 
synthesis of cholesterol from acetate but did not affect the 
incorporation of acetate into fatty acids or proteins. The 
injection into deficient rats of 55 ug. of pyridoxine hydro- 
chloride per day for two days was accompanied with the 
reversal of the enhanced synthesis of cholesterol from 
acetate. Pyridoxine deficiency did not affect cholesterol 
synthesis from mevalonic acid. Pyridoxine deficiency did 
not show any effect onthe serum or liver cholesterol of rats. 

The variation in the degree of unsaturation did not 
change the serum cholesterol levels of chicks. However, 
increased unsaturation lowered the liver cholesterol of 
chicks. The degree of unsaturation did not affect the 
in-vivo synthesis of cholesterol from mevalonic acid-2-C* 
in chicks. 

The implications of the results are discussed with 
regard to the mechanisms by which dietary protein, growth 
hormone treatment, pyridoxine deficiency and the nature of 
dietary fat alter cholesterol metabolism. 

Microfilm $2.50; Xerox $4.60. 88 pages. 
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THEORETICAL GEOGRAPHY 
(L. C. Card No Mic 60-1861) 


William Wheeler Bunge Jr., Ph.D. 
University of Washington, 1960 


Chairman: William L. Garrison 


The plan of this book is to state a methodological posi- 
tion and then to use this position to produce substantive 
theoretical work. If the profession ultimately decides the 
substantive work has merit then the methodological posi- 
tion is also endorsed. The first chapter is methodological 
and is drawn from modern philosophy of science with its 
emphasis on logic-mathematics. The remaining five 
chapters are substantive and since they are produced in 
the methodological spirit of the first chapter, they reflect 
the emphasis on logic-mathematics. These five substan- 
tive chapters are arranged in a deliberate order starting 
in the chapter on metacartography with an examination of 
the spatial logic of geography’s traditional weapon--the 
map, and gradually progressing to greater abstraction 
until the last chapter where the highly abstract spatial 
logic of geometry is applied to theoretical geography. 

As mentioned, the first chapter is methodological and 
outlines the method of creation of all the substantive work 
which follows. The second chapter, metacartography, 
begins the substantive work with an examination of the 
spatial properties that maps are capable of portraying. 

In seeking to find the limits of the ability of maps to por- 
tray spatial properties, they are compared to other logical 
systems that are capable of portraying space, especially 
mathematics. The next chapter, dealing with measuring 
shape, bridges the gap between maps and mathematics by 
demonstrating that the spatial property of shape can be 
converted into descriptive mathematics. In the fourth 
chapter, on descriptive mathematics applied to geography, 
the points are made that mathematics can be applied to 
geography either mechanically or with increasing insight 
until absolute clarity is obtained, and that descriptive 
mathematics lies nearer the mechanical end of this con- 
tinuum. The last two chapters deal with nondescriptive 
mathematics, the mathematics continually become more 
abstract. The geographic theory created with the use of 
this abstract mathematics displays great power. In the 
first of these two last chapters, spatial theories drawn 
from a variety of fields are examined for their logical 
spatial similarity. These theories are then classified on 
logical grounds. In the last of these two chapters, highly 
abstract geometry, primarily topology, is used to create 
geographic theory. 

Microfilm $3.25; Xerox $11.50. 251 pages. 
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RESIDENTIAL STRUCTURE 
OF EAST ST. LOUIS, ILLINOIS. 


(L. C. Card No. Mic 60-1659) 


Albert Joseph Korsok, Ph.D. 
University of Illinois, 1960 


The residential structure of East St. Louis, Illinois, 
receives major attention in this urban study. Residential 
structure refers to those characteristics which together 
in various interrelationships give identity to residential 
areas. The constituents of residential structure include 
quality of dwellings, age, crowding within dwellings, owner 
and tenant occupancy, and rental and dwelling values. 

The most outstanding characteristic of East St. Louis’ 
residential structure is the high percentage of dwelling 
dilapidation within residential areas. Several character- 
istics of residential structure coincide well with dwelling 
dilapidation. Areas with high percentages of poor housing 
also have high percentages of crowding of inhabitants 
within dwellings which are usually of old age. Accom- 
panying high crowding and dwelling dilapidation are low 
value of one-dwelling-unit structures and low cost of rent. 
However, with respect to owner occupancy, the highly 
dilapidated areas are anomalous because a relatively high 
percentage of owner occupancy occurs in the areas with 
great dwelling dilapidation. The areas having high per- 
centages of dwelling dilapidation, crowding of occupants, 
and low rent and dwelling values are concentrated largely 
in the western part of East St. Louis. The smaller eastern 
parts of the city have the best residential areas with resi- 
dential characteristics generally opposite to those of the 
western part. 

However, eastern parts of East St. Louis have fewer 
numbers of persons compared to western dilapidated 
districts. Not only does the western part of the city have 
greater population concentrations, but the western areas 
have population characteristics different from those in 
eastern extensions of the city. Population characteristics 
are studied to supplement residential structure character- 
istics and to find relationships between them. Western 
East St. Louis stands out in having above city averages of 
low income, laborer and other unskilled occupations, and 
a concentration of non-white inhabitants. 

The residential structure and population characteristics 
of East St. Louis are also compared to the same charac- 
teristics of other cities in the East St. Louis urban area. 
Since East St. Louis is bounded by other cities, all a part 
of the St. Louis, Missouri, urbanized area, it is necessary 
to compare East St. Louis’ position in the urban area in 
which it occurs. In general, the cities bounding East St. 
Louis display residential and population characteristics 
similar to those in adjacent areas of East St. Louis. 

Although East St. Louis is a city in its own right it is 
inextricably tied up with the St. Louis urbanized area. 
Therefore, in various ways East St. Louis is viewed with 
respect to the urbanized area. First, the site of East 
St. Louis is differentiated from that of St. Louis. East 
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St. Louis occupies a poorly drained floodplain which is not 
advantageous to good residential development. In part, the 
site factor also accounts for the concentration of railroad 
facilities in the East St. Louis urban area. Second, the 
economic activities of East St. Louis are compared to St. 
Louis and to cities on the east side of the Mississippi 
River. East St. Louis is a residential city although it con- 
tributes in a limited degree to the manufacturing, retail 
trade, and transportation activities of the urbanized area. 
Third, the history and growth are reviewed for the city 
and the general urbanized area to provide a basis for un- 
derstanding the city’s present residential structure. 








Many factors account for variations and limitations 
of East St. Louis’ residential structure. The city’s 
outline and growth are affected by drainage conditions 
and development of railroads and roads along strips of 
well drained land. Transportation facilities and indus- 
trial activities, in particular, affect quality of individ- 
ual residential districts. Finally, the city is separated 
into sections based on residential property values 
which are used as a summary characteristic of the 
city. 

Microfilm $4.20; Xerox $14.85. 328 pages. 
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THE AGE, STRATIGRAPHIC RELATIONS, AND 
FAUNA OF THE MIDDLE DEVONIAN FORMOSA 
REEF LIMESTONE OF SOUTHWESTERN ONTARIO. 


(L. C. Card No. 60-1758) 


John Alfred Fagerstrom, Ph.D. 
University of Michigan, 1960 


The Formosa reef limestone is a new geologic forma- 
tion in the lower Middle Devonian Detroit River group of 
Bruce and Huron Counties, Ontario. The formation out- 
crops as a discontinuous cluster of massive, high calcium 
limestone reef (bioherm) structures from 3 to 50 feet in 
maximum thickness. One subsurface reef, similar litho- 
logically to those in outcrop, has been encountered by deep 
drilling and is included in the Formosa reef limestone. 

Outcrop and subsurface evidence indicates that the 
reefs are small (less than 1000) feet in diameter, numerous 
(perhaps as many as 100 reefs may constitute the forma- 
tion), scattered horizontally over an outcrop area of about 
150 square miles, and occur stratigraphically within at 
least 200 feet of brown, bituminously-laminated dolomite 
of the Detroit River group (undifferentiated). This use of 
the term “formation” is not in accord with the usual strati- 
graphic understanding of the geologic formation as a later- 
ally continuous body of rock. However, the term also 
implies that the body of rock is the lithologic and biologic 
expression of an environment different from the adjacent 
environments; in the case of the Formosa reef limestone 
the environment is one of localized, abundant reef develop- 
ment. 

In the fauna of the Formosa reef limestone 125 species 
of fossil invertebrates have been identified and illustrated; 
31 of these species are described as new, 36 are placed in 
previously established species, and 58 are uncertain as to 
taxonomic placement either because the specimens are 
poorly preserved or insufficient specimens have been 
collected to describe a new species. The species are 
distributed in the animal kingdom as follows: 2 recepta- 
culitid “sponges”, 9 stromatoporoids, 20 tetracorals, 12 
tabulate corals, 8 bryozoa, 40 brachiopods, 4 pelecypods, 
16 gastropods, 8 cephalopods, and 8 trilobites. Seventy- 
seven percent of the previously established species are of 
Onondagan age with only 3% restricted to the Detroit River 





group. Thus, faunally the Formosa reef limestone is cer- 
tainly of Onondaga age, which in the southwestern Ontario 
peninsula includes. the Bois Blanc formation, the Detroit 
River group, and the Columbus limestone. Since only 3% 

of the fauna is restricted to the Detroit River group, the 
fossil evidence does not strongly support the Detroit River 
age of the Formosa reef limestone as determined by non- 
paleontologic methods. The reason for this apparent dis- 
crepancy is in large part due to a general lack of knowledge 
of the Detroit River fauna as a whole; in addition the 
Formosa reefs probably grew as rather isolated islands 
having restricted interchange with the more normal Detroit 
River fauna as known from the type area and elsewhere in 
southwestern Ontario. 

Neither the stratigraphic nor the paleontologic aspects 
of the study of the Formosa reef limestone give any indica- 
tion of how it correlates with the established formations 
in the type area of the Detroit River group. 

Microfilm $2.60; Xerox $9.00. 198 pages. 


STRATIGRAPHY AND PALEONTOLOGY OF 
THE SALINA GROUP IN CENTRAL NEW YORK 


(L. C. Card No. Mic 60-1195) 


Willard Parker Leutze, Ph.D. 
The Ohio State University, 1959 


The Upper Silurian Salina group of central New York 
state attains a maximum thickness of about 1000 feet at 
the outcrop. It is divisible into four formations, in as- 
cending order: the Vernon shale, Syracuse formation, 
Camillus shale, and Bertie formation. In eastern New 
York, it is impractical to separate the Camillus from the 
Bertie, and the combined unit is called the Brayman shale. 
This paper is a detailed stratigraphic and paleontological 
outcrop study of the Salina group between Cayuga Lake and 
the village of Sharon Center, Schoharie County. 

The Vernon shale is predominantly a chunky to fissile, 
brick-red, sparsely fossiliferous shale. It is a lenticular 
rock body, attaining a maximum thickness of about 500 
feet in the vicinity of Vernon, Madison County. It thins 
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slowly to the west. To the east, it disappears somewhere 
in Herkimer County, cut out by a disconformity. The low 
resistance to erosion and relative homogeneity of the 
Vernon make tracing or subdivision difficult. Field rela- 
tions indicate that the Vernon is at least partly equivalent 
to the late Middle Silurian Guelph dolomite. 

The Syracuse formation is about 180 feet thick in its 
type area, Onondaga County. It is characterized by brown 
to gray, well-bedded, argillaceous dolomites interbedded 
with evaporites and shales. It has three principal faunal 
zones. The lowest of these contains an abundant new 
eurypterid and a few other fossils. This fauna has not 
been definitely identified east of Madison County, but may 
be present as far east as Clinton, Oneida County. 

The Camarotoechia zone contains an abundant marine 
fauna in Onondaga County. This zone can be identified 
throughout the area of detailed mapping, but becomes less 
fossiliferous to the east. The fauna includes brachiopods, 
mollusks, arthropods, and a graptolite. 

The Actinopterella zone is the highest faunal zone of 
the Syracuse formation. It is known only from the vicinity 
of Syracuse, where it contains a fauna dominated by mol- 
lusks and arthropods. One new species of phyllocarid 
crustacean occurs in this zone. 

The fauna of the Syracuse formation is closely related 
to the Upper Silurian faunas of Maryland, and provides a 
basis for better correlation of this part of the section in 
the eastern United States. 

The Camillus shale is practically barren of fossils. 

It is predominantly a massive olive green shale 160 to 180 
feet thick at Camillus village, Onondaga County. It thins 
to the west, partly by intercalation of gypsum and car- 
bonates in the upper and lower portions. It thins gradually 
east of Oneida County. Red shale zones in the Camillus 
seem to maintain constant stratigraphic horizons from 
West Stockbridge Hill, Madison County, east to Spinner- 
ville, Herkimer County. 

Most of the Brayman shale is evidently of Camillus 
age, but the Brayman also includes shales of Bertie age 
east of the point in Herkimer County where the lower 
members of the Bertie can be distinguished from the 
Camillus. 

The Bertie formation, named for Bertie Township, 
Ontario, has a maximum thickness of about 75 feet in 
central New York. The Fiddlers Green dolomite member 
is especially useful in mapping and correlation. It is well 
exposed at many places; has a distinctive topographic 
expression; and contains a eurypterid zone (zone of 
Eurypterus remipes remipes) near the top. 

One formerly unknown fault (monocline?), near the 
town of Vernon strikes N 20° W, is downthrown on the 
west, and has a stratigraphic displacement of about 150 
feet. The Stebbins Creek structure at Clinton has a 
similar strike and displacement. 

Petrographic analyses show that the Salina formations 
can be distinguished from one another by their clastic 
ratios. Microfilm $6.25; Xerox $22.30. 492 pages. 














THE PRE-TERTIARY STRUCTURE AND 
STRATIGRAPHY OF THE SOUTHERN PORTION OF 
THE WAH WAH MOUNTAINS, SOUTHWEST UTAH. 


(L. C. Card No. Mic 60-1872) 


Gerald Matthew Miller, Ph.D. 
University of Washington, 1960 


Chairman: Peter Misch 


The area investigated is located in the southern portion 
of the Wah Wah Mountains of southwest Utah. With regard 
to regional structural relations, the area lies a short 
distance west of the frontal belt of Laramide thrusts de- 
veloped at the eastern border of the Great Basin. Two 
large thrusts are present in the Wah Wah Mountains which 
divide the area into three structurally and stratigraphically 
distinct units namely, an “autochthon”, the Blue Mountain 
thrust-plate, and the Wah Wah thrust-plate. 

The lower, or Blue Mountain thrust brings a sequence 
of rocks ranging in age from Middle Cambrian through 
Lower Pennsylvanian over the “autochthon” which consists 
of Mesozoic rocks. The latter is a clastic section ranging 
in age from Lower Triassic to Upper Jurassic. The section 
is essentially the Plateau-type of continental deposits. 
Some of the Triassic units are partially hornfelsed by local 
contact metamorphism from a postualted intrusive body. 
The “autochthon” is exposed at Blue Mountain in the eastern 
part of the area and in several windows in the south-central 
portion of the range. The Blue Mountain thrust can be 
traced for twelve miles along the strike and has a minimum 
horizontal displacement of nine miles. The Blue Mountain 
thrust is at least as young as Upper Jurassic and is prob- 
ably Laramide in age. 

The rocks of the Blue Mountain thrust-plate are a more 
easterly facies of the Paleozoic sequence of the Eastern 
Great Basin. Although the main difference noted in this 
from the more westerly facies is thinning and omission of 
units found farther west toward the interior of the geosyn- 
cline, the Mississippian sequence of the Blue Mountain 
thrust-plate displays a distinct facies of its own which is 
contrasted to the Mississippian facies of eastern Nevada 
and westernmost Utah. The facies within the Blue Mountain 
thrust-plate contains a fauna typical of the Brazer lime- 
stone found farther north and east. The Mississippian 
rocks lie disconformably on the Simonson dolomite along 
what is presumably the same regional unconformity found 
farther northeast in the Great Basin. Several imbricate 
thrusts are present within the Blue Mountain thrust-plate 
and overfolding indicates an east-southeasterly direction 
of yielding. 

The upper, or Wah Wah thrust has brought a sequence 
of rocks ranging in age from Late Precambrian to Middle 
Cambrian over the Paleozoic rocks of the Blue Mountain 
thrust-plate within the area mapped. The main part of the 
Wah Wah Mountains is composed of this upper-plate Cam- 
brian sequence which continues northward into the House 
Range. The Paleozoic sequence of the Wah Wah thrust- 
plate continues unbroken to the northwest into the Confusion 
Range. Thus, the Wah Wah, House and Confusion Ranges 
are assigned to the same major thrust-plate. Farther 
northeast, the Wah Wah thrust is extended by the Frisco 
thrust mapped by E. H. East (1956) and possibly also by 
the Canyon Range thrust mapped by Christiansen (1952). 
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The Wah Wah thrust is interpreted as a frontal break- 
through of the Snake Range décollement mapped by Hazzard 
and Misch (1953). 

A large part of the area is covered by Tertiary volcanic 
rocks which have been moderately faulted, tilted and in 
part folded. Microfilm $2.70; Xerox $9.45. 206 pages. 


QUANTITATIVE CLAY MINERALOGY OF THE 
VANGUARD AND BLAIRMORE FORMATIONS, 
SOUTHWESTERN SASKATCHEWAN. 


(L. C. Card No. Mic 60-1855) 


Richard Malcolm Procter, Ph.D. 
University of Kansas, 1960 


A method has been developed for quantitatively deter- 
mining the relative proportions in which clay minerals 
are present in shales of the Vanguard Formation (Upper 
Jurassic) and the Blairmore Formation (Lower Cretaceous) 
in the subsurface of southwestern Saskatchewan. Analysis 
of over 300 core samples from 120 wells shows the shales 
of both formations to contain kaolinite, illite, mixed-layer 
montmorillonite -illite and chlorite. It was not possible to 
distinguish between Vanguard and Blairmore shales by 
their clay mineral composition although chlorite was found 
to be more abundant in the Blairmore shales than those of 
the Vanguard. 

Comparison of structure contour maps, prepared from 
detailed examination of core and electric logs from over 
520 wells, and clay mineral lithofacies maps indicates an 
apparent relationship between the present structure and 
the distribution of clay minerals in shales of the three 
members of the Vanguard Formation. In shales of this 
formation areas which form present structural “highs” 
are the sites of major kaolinite accumulations. The proc- 
esses which have produced the structure--kaolinite con- 
centration parallelism are apparently post-diagenetic and 
may include circulation of formation fluids in the overlying 
sandstones or within the shales. 

The distribution of clay minerals in shales of the Blair- 
more Formation appears to be random and is considered 
to reflect the influences of both source area composition 
and environment, and post-diagenetic processes. 

The methods and techniques used in the study appear 
adequate for routine subsurface clay mineral investigations, 
with possible application in the field of petroleum geology. 
Possible association of the proposed post-diagenetic cir- 
culation of fluids with the migration of oil and gas, and 
the influence of clay mineral distribution on permeability 
and methods of secondary recovery, are areas of special 
economic significance. Results of the clay mineral study 
indicate the necessity for abundant closely spaced samples 
in three dimensions in the study of clay mineralogy of 
subsurface argillaceous rocks. 


Microfilm $2.50; Xerox $7.00. 147 pages. 








STRATIGRAPHIC INTERPRETATION OF THE 
PENNSYLVANIAN-PERMIAN SYSTEMS OF 
THE EASTERN GREAT BASIN 


(L. C. Card No. Mic 60-873) 


Grant Steele, Ph.D. 
University of Washington, 1959 


Interpretation of regional time-rock relationships of 
the Pennsylvanian and Permian Systems in eastern Nevada 
and western Utah is presented as an aid in understanding 
physical stratigraphy and depositional-tectonic history. 
Detailed faunal studies, isopach patterns and sedimentology 
indicate variable depositional patterns, both in space and 
time, as manifestation of tectonic complexities. These 
interpretations indicate that the area was not a uniform 
belt, but rather was differentiated into smaller basin, 
platform and positive elements. Several of these elements 
are named and their existence in the geologic record traced 
throughout the study. 

For purposes of this study the Pennsylvanian System is 
divided into three facies which are established on the basis 
of the indicated regional deposition-tectonic patterns. 
Permian sedimentation is less controlled by regional tec- 
tonism, and is discussed in terms of the seas responsible 
for the deposition of the respective rock units. 

The three facies of the lower portion of the Pennsyl- 
vanian System (Springeran to Desmoinesian) in the eastern 
Great Basin are clearly defined by their proximity to 
tectonically active lands formed by the Antler Orogeny in 
late Mississippian to earliest Pennsylvanian time. The 
western facies is characterized by large amounts of chert 
clastics shed from these lands (Diamond Peak, Moleen and 
Tomera Formations). The sediments characterizing the 
eastern and southern facies (Ely, Oquirrh, Bird Spring, 
Callville and Topache Formations) being less effected by 
the Antler positives, were deposited in a limestone, dolo- 
mite and silt province. In middle Desmoinesian time the 
entire eastern Great Basin was gently elevated, permitting 
erosion and/or non-deposition until at least middle Mis- 
sourian time. During Virgilian to earliest Wolfcampian 
time partial relaxation of positive forces again permitted 
the seas to invade most of eastern Nevada and adjacent 
Utah depositing the Strathearn, Jakes Creek (new name), 
Carbon Ridge, Oquirrh, Ferguson Springs (new name) and 
Pakoon Formations. In late Wolfcampian time the seas 
retreated depositing the limestones, silts and dolomites 
of the Rib Hill and Supai Formations. 

Leonardian to earliest Guadalupian marine limestone 
and dolomite sedimentation, modified by two episodes of 
evaporited precipitation, is represented by the Moorman 
Ranch (new name) Formation, the unnamed Summit Springs 
evaporite succession, and the Hermit and Toroweap For- 
mations. 

Subsidence continued, accompanied by the deposition 
of the Kaibab, Butte Mountain (new name), Phosphoria 
and Gerster Formations, until latest Guadalupian time 
when westerly positives once again fed minor amounts of 
chert clastics east and south into the western portion of 
the Phosphoria-Gerster deposition basin in Nevada. 

Eight isopachous maps with accompanying formation 
index maps trace the thickness and distribution of the 
rocks of each series. Twenty-six faunal distribution 
charts list the most abundant diagnostic fossils used in 
the correlation of the formations and interpretation of 
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time-rock units. Detailed subdivision of each of the late 
Paleozoic series involved is based on fusulinid distribution. 
Eight maps depict the interpreted marine transgressions 
and regressions and their associated faunas. 

Microfilm $4.90; Xerox $17.35. 382 pages. 


THE SYSTEM Ni-As-S 
(L. C. Card No. Mic 60-1702) 


Richard Allen Yund, Ph.D. 
University of Illinois, 1960 


All experiments were made in evacuated, sealed, silica- 
glass tubes; therefore, a vapor was always present and in 
equilibrium with the condensed phases. The vapor pres- 
sure, which is dependent on the bulk composition and 
temperature, varied from a few millimeters to several 
atmospheres at 700° C. Phase relations in the binary 
system Ni-As were studied between 400 and 1040° C, and 
in the ternary system Ni-As-S between 500 and 700° C. 

A study of the system Ni-S was recently completed (Kul- 
lerud and Yund, in press), and the only condensed phases 
between approximately 320 and 814° C in the system As-S 
are metallic arsenic and an arsenic-sulfur liquid. 

Stable phases in the system Ni-As are nickel, Nis5-,AS2, 
maucherite (Ni,,;Asg), niccolite (Ni,+x As), the NiAs2 
polymorphs rammelsbergite and pararammelsbergite, and 
arsenic. Maucherite melts incongruently at 829 + 3° C to 
niccolite and a liquid. Niccolite has a variation in its 
Ni/As ratio; the portion of the solid solution series on the 
nickel-rich side of stoichiometric NiAs is characterized 
by excess nickel atoms (Ni,,, As) in the structure, whereas 
the structure of mixcrystals whose composition lie to the 
arsenic-rich side of NiAs is characterized by nickel 
deficiencies (Ni,., As). Stoichiometric NiAs melts con- 
gruently at 962 + 3° C. The polymorphic inversion of 
NiAs , is sluggish regardless of the direction from which 
it is approached. However, the inversion is much higher 





than previously believed, occurring at approximately 550°c. 
The congruent melting point of NiAs2 is above 1040° Cc, 

The niccolite solvus between NiAs and NiAs2 was care- 
fully determined; however, the slope of the solvus is very 
steep and it is not possible to use the composition of 
niccolite in equilibrium with rammelsbergite as a geo- 
thermometer. 

The system Ni-As-S is characterized by extensive 
solid solution of arsenic and sulfur in many of the phases, 
Above 600° C a complete mixcrystal series exists between 
niccolite and the high-temperature form of Nii-x.S. Below 
600° C there is a break in this series, and near the crest 
of the solvus the width of the two-phase field increases 
greatly with a small decrease in temperature. The com- 
position of niccolite which is associated with millerite 
(Ni,., S) can be used to determine its temperature of for- 
mation in the interval from 500 to 600° C, and assuming 
that the millerite was originally deposited as the high- 
temperature polymorph in equilibrium with niccolite. 

A large variation in the As/S ratio is possible in the 
only ternary phase, gersdorffite (NiAsS). This solid 
solution series is confined to the join from NiAsS toward 
rammelsbergite (NiAs2), and from NiAsS toward vaesite 
(NiS,). Published analyses show that there is a variation 
in the As/S ratio of gersdorffite, but all have an As/S 
atomic ratio equal to or greater than one. Apparently the 
composition of gersdorffite in equilibrium with rammels- 
bergite or pararammelsbergite does not vary sufficiently, 
at least between 500 and 700° C, for it to be used as a 
geologic thermometer. Limited solid solution of sulfur is 
also possible in rammelisbergite and maucherite, as is that 
of arsenic in the high-temperature form of NisS2. Nis4xS2 
can only be quenched to room temperature when arsenic 
is present in nearly the maximum amount. 

Stable assemblages at various temperatures are shown 
in a series of isothermal sections. A study of natural 
assemblages has shown that they correspond closely to the 
stable assemblages in the synthetic system Ni-As-S, thus 
showing the applicability of the equilibrium phase relations 
to ore deposits. The only major tie-line changes below 
500° C are believed to be those resulting from the appear- 
ance of new phases, i.e., polydymite (NisS.4) at 303° C. 

Microfilm $2.50; Xerox $6.20. 126 pages. 
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ADMINISTRATIVE AND SOCIAL ASPECTS 
OF THE MEDICAL AUDIT 
(L. C. Card No. Mic 60-1575) 
Howard Raymond Scroggs, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Gerhard Hartman 


Medical audits are performed by approximately five 
percent of the hospitals in the United States. Why is it 





that so few hospitals perform a systematic review of 
patient care? There are many reasons. Foremost has 
been the difficulty in deriving reliable methods and ob- 
jective criteria for the evaluation of quality. 

The objectives of this study were to: 1. Determine the 
methods employed by general hospitals in the United States 
in the evaluation of quality of patient care; and 2. Suggest 
improved methods of coordinating and integrating the efforts 
of the governing board, the administrator, and the medical 
staff in appraising the quality of patient care. 

A four-fold approach to the problem was adopted: 

1) A search of pertinent literature; 2) Consultation with 
representatives of health organizations; 3) An inquiry to 
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a random sample of general hospitals throughout the United 
States; and 4) Visits to selected general hospitals. 

The literature contains several reports of improve- 
ments in patient care as a result of a medical audit. How- 
ever, recent studies indicate that objective criteria for 
measuring quality of patient care do not exist. 

Methods have been developed for maintaining medical 
reference indexes and hospital statistics by modern busi- 
ness machines. The analysis of data such as length of stay 
for specific types of disease and operations makes such 
data more meaningful. 

The purpose of the inquiry was to obtain objective data 
with respect to methods of accomplishing the review of 
clinical work and administrative matters related to patient 
care. 

Replies were received from one hundred twenty-one 
hospitals. Among this group, ninety-eight hospitals com- 
pleted the inquiry form, whereas twenty-three explained 
their inability to do so. 

Fifty-four hospitals reported that a medical audit is 
performed on a regular schedule. Twenty-eight hospitals 
reported other methods of accomplishing the review of 
patient care. A majority of the hospitals reported that the 
review of patient care is performed by the Medical Records 
Committee and the Tissue Committee or a combination of 
these methods. In the larger teaching hospitals, the review 
is accomplished by professional services. Only eleven 
hospitals reported that outpatient records are included in 
the medical audit. 

Thirty general hospitals were visited. Several excellent 
programs for accomplishing the review of patient care 
were noted. However, in most instances, criteria for the 
evaluation of patient care by types of disease and opera- 
tions have not been standardized. The reports of the 
Medical Record Committee and Tissue Committees in 
many instances did not reflect the quality of the records 
or justification for surgery. In some hospitals, these 
committees had not met for several months. 

Forty-six hospitals reported that a summary of the 
review of each physician’s work is submitted to the Execu- 
tive Committee at least annually. Only eighteen hospitals 
reported that the Credentials Committee receives such a 
report. 

Almost forty percent of the hospitals furnish no written 
report to the governing board with respect to the review of 
the clinical work of the hospital. 

It is concluded that reliable and valid methods of meas- 
uring the quality of patient care objectively do not exist; 
however, improvement in patient care is achieved through 
systematic review of the professional work within the 
hospital. 

Appraisal of patient care, including outpatient care, 
should be performed by members of the hospital’s medical 
staff. Facilities should be provided so that the members 
of the Medical Audit Committee may review clinical 
records at their convenience. 

The governing board should require a report in writing 
with respect to the review of the clinical work in the hos- 
pital. Reappointments to the medical staff should be based 
on positive indications of competence. 

Microfilm $4.00; Xerox $13.95. 309 pages. 








ADJUSTMENT IN A SHELTERED WORKSHOP: 

A STUDY OF THE RELATIONSHIPS OF CERTAIN 
SOCIAL, MEDICAL, VOCATIONAL, AND ATTITUDE 
FACTORS IN THE REHABILITATION OF 
TUBERCULOUS PERSONS. 


(L. C. Card No. Mic 60-1929) 


Allen Speiser, Ph.D. 
New York University, 1960 


Chairman: Professor Roland H, Spaulding 


The purpose of this investigation was to determine the 
possibility of identifying certain social, vocational, medical, 
and attitudinal factors which could be utilized in the predic- 
tion of work adjustment of pulmonary tuberculous persons 
in a sheltered workshop setting. The research was con- 
ducted in conjunction with the Altro Health and Rehabilita- 
tion Services, Inc., under a grant from the Potts Memorial 
Institute. 

The subjects for the study were fifty-one persons who 
had been referred to the former agency for rehabilitation 
services following hospitalization for pulmonary tuber- 
culosis. 

A check-list of background and attitude items was 
developed and validated with the assistance of five judges. 
The judges were requested to assess the range and re- 
latedness of an array of items included in an initial check- 
list and to recommend additional items for inclusion. The 
final check-list was used in describing the subjects at the 
time of their entrance into the sewing machine operating 
program of the Altro Work Shops. 

Data were gathered concerning each subject’s sheltered 
work adjustment during a six-month period. The data took 
the form of earnings and attendance records, work super- 
visors’ and industrial nurses’ work and attitude evaluations. 
The combined data, relevant to each subject, were presented 
independently to three judges for the determination of a 
global work adjustment rating. 

The items of the background and attitude check-list 
were then statistically compared to the range of global 
work adjustment ratings and to the relative attendance 
rank of each subject. The statistics used included the 
Pearson product-moment and point-biserial coefficients 
of correlation, as well as the analysis of variance. 

The findings of the investigation revealed that two 
check-list items were significantly correlated with the 
criterion measure of sheltered work adjustment, and one 
item was significant in comparison to attendance rank. 
Subjects whose marriages had terminated in separation, 
annulment, or divorce had significantly better work 
adjustment ratings than those who were residing with 
their spouses at the time rehabilitation began. Higher 
work adjustment ratings were revealed for subjects who 
had been vocationally inactive for more than a year fol- 
lowing arrest of tuberculosis than for those subjects who 
had been inactive for shorter periods. The attendance 
rank of subjects who failed to express any interest in 
the sewing machine program was poorer than for subjects 
who expressed some degree.of interest in this activity. 
Though the results evidenced the need for further research 
with the items mentioned, it was concluded that the findings 
could have been obtained on the basis of change occurrence. 
The hypothesis that there are identifiable background and 
attitude items which are demonstrably predictive of the 
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work adjustment of pulmonary tuberculous persons in a 
sheltered workshop setting, therefore, was not sustained 
for the population studied. 

Additional findings of the study indicated that despite 
many negative factors in their background histories more 
than three-quarters of the subjects were able to complete 
at least six months of rehabilitation in a sheltered work- 
shop program. It was also found that work adjustment in 
a sheltered work setting could be assessed with a very 
high degree of interjudgmental agreement. 

Recommendations were made for further research 
which would compare sheltered workshop adjustment with 
subsequent total rehabilitation adjustment, and for finer 
analysis of the effects of marital influences upon rehabili- 
tation adjustment. The availability of more intensive case- 
work and vocational counseling services at an early point 
in the treatment phase of tuberculous persons was also 
advised. Microfilm $2.50; Xerox $8.00. 174 pages. 


SERUM CHOLESTEROL AND LIPOPROTEIN 
RESPONSES OF HEALTHY INDIVIDUALS TO HIGH- 
AND LOW-FAT TEST-MEALS 


(L. C. Card No. Mic 60-1582) 


Elisabeth Stelle Yearick, Ph.D. 
State University of Iowa, 1960 


Chairman: Dr. Margaret A. Ohlson 


Lipoprotein distributions and concentrations of free 
and total cholesterol in the sera of 40 clinically healthy 
individuals have been determined, both at fasting, and at 
intervals following the ingestion of different test-meals. 
The subject groups consisted of 10 young men, 10 young 
women, 10 young women who were in the third trimester 
of pregnancy, and 10 older women. The test-breakfasts 
contained two slices of bread and either butter, hydro- 
genated fat, corn oil, or jelly. 

Of the four groups, the young pregnant women had the 
highest percentage of low-density lipoproteins at fasting; 
the young non-pregnant women had the lowest. The fasting 
concentrations of free and total cholesterol were highest 
in the sera of the pregnant women and of the older women. 

The mean serum fractions of low-density lipoproteins 
of the non-pregnant groups generally rose after the inges- 
tion of fat, and declined within seven hours. The smallest 
responses were seen after butter feeding; the largest 
responses followed the corn oil meal. The pregnant women 
were unique in that their proportions of low-density lipo- 
proteins declined after corn oil feeding. Following the 
jelly meal, the low-density lipoprotein fractions of all 
groups declined. 

The cholesterol responses to all meals were within 
the ranges of biological fluctuation. Fasting cholesterol 
concentrations of young men generally exceeded the post- 
prandial values; the reverse was true of the pregnant 
women. Throughout the study, the percentage of free in 
total cholesterol remained within narrow limits. 

Microfilm $2.50; Xerox $7.80. 170 pages. 
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A STUDY OF REPEATED HOSPITAL ADMISSIONS 
AMONG MICHIGAN BLUE CROSS MEMBERS 


(L. C. Card No. Mic 60-1805) 


Joe Curtis Woosley, Ph.D. 
University of Michigan, 1960 


An investigation was conducted to measure the mag- 
nitude of repeated hospital inpatient admissions among 
members of Michigan Blue Cross and to determine the 
characteristics of the persons composing the sub-class of 
repeaters. 

The structure of Blue Cross membership was presented 
and the trends in utilization of hospital care traced from 
the mid-1940’s to the present time. Analysis of specific 
admission rates and utilization rates by duration of stay 
and diagnostic categories were shown. Medical cases of 
intermediate durations of stay, 6 to 20 days, accounted 
for 46.9 per cent of the increase in the utilization rate 
from 1951 to 1957. Long stay surgical cases also con- 
tributed a significant part in the total increase of days 
used for the same period. 

A sample of 1,275 members was selected from Blue 
Cross patients who were admitted to the hospital in July, 

1956 and data were accumulated for all the inpatient 
hospital utilization during the two years that followed for 
those members with continuous coverage. Approximately 
one-third of the sample members cancelled their Blue 
Cross coverage prior to the completion of the study period. 
The cancelled segment was significantly higher than the 
continuous membership in the frequency of 20-44 year old 
patients and in the incidence of obstetrical cases. 

The 910 sample members with continuous membership 
used an additional 796 repeated admissions in the two years 
following the initial admission selected in July, 1956. The 
number of readmissions in each month following the initial 
admission was shown to be distributed exponentially. No 
significant differences were observed between the read- 
mission frequencies for males and females. | 

Approximately half, 53 per cent, of the 910 sample 
members did not return to the hospital during the two , 
years. The remaining 47 per cent who were repeaters | 
used 73 per cent of the total days used by all sample mem- ) 
bers. The frequency of cases and days used in multiple 
admissions was shown to be logarithmically normal. 

‘The interval between the discharge of the July, 1956 
admission and the next readmission was recorded for each 
member. Approximately 10 per cent of the sample mem- 
bers were readmitted within a 30-day interval, 32 per cent 
within one year, and 46.8 per cent had at least one read- 
mission in the two year period. When the obstetrical 
admissions were excluded, no significant differences were 
observed in the readmission interval between males and 
females. : 

A method was proposed for estimating the component 
of readmissions in the total Blue Cross population from 
the sample data on the population of patients. Based on 
this method, 25.9 per cent of all Blue Cross admissions 
in a calendar year were estimated to be readmissions, 
producing a rate of 39.4 readmissions per 1000 members 
per year for 1957. The proposed method was subject to 
several sources of bias for which the amplitude and direc- 
tion could not be demonstrated from the available data. 
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A number of limitations were placed on the study be- 
cause data were not readily available from the 1,300,000 
manual records of Blue Cross members. A review is 
presented of the future possibilities for statistical re- 








search in Blue Cross through an electronic data process- 
ing system which was recently installed. 
Microfilm $2.50; Xerox $4.60. 89 pages. 
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SANTA FE DE BOGOTA: A STUDY OF MUNICIPAL 
DEVELOPMENT IN EIGHTEENTH-CENTURY 
SPANISH AMERICA. 


(L. C. Card No. Mic 60-1970) 


George Allen Brubaker, Ph.D. 
The University of Texas, 1960 


Supervisor: Lewis U. Hanke 


The purpose of this dissertation is to construct a view 
of municipal life and institutions of one municipality as it 
existed in eighteenth-century Spanish America. While the 
theme around which this study is based is the institution 
of the cabildo, no attempt is made to give a detailed history 
of the cabildo, or a minute description of its acts. An 
attempt is made, however, to discuss the cabildo within 
the framework of Santa Fe’s development in the eighteenth 
century. This is done inasmuch as the cabildo, composed 
of people, should be studied to show how the members 
reacted to their social and economic environment. The 
research carried out for this study has revealed that the 
activity of the cabildo touched on almost every aspect of 
the day-to-day living of the Santaferenos. 

An introductory chapter sets the stage with the founding 
of Santa Fe and its beginnings as a town. From this back- 
ground an effort is made to study the governmental struc- 
ture of the municipality. An analysis of the cabildo, its 
membership, functions, and duties is presented. From 
such an analysis the weaknesses and the decadence of the 
eighteenth-century cabildo come into sharper focus. From 
this point the major emphasis is to show how intricately 
the cabildo was involved in economic, social, and religious 
matters. As Santa Fe began to achieve more social ma- 
turity there was the development of larger urban problems, 
and the cabildo was called upon to deal with ever-increas- 
ing social and economic complexities. 

Chapter three discusses the economic and financial 
Structure of the municipality. As the guardian of the 
town’s well-being, the cabildo played a major role in eco- 
nomic development, price fixing, provisioning of food sup- 
plies, and regulation of weights and measures. Moreover, 
the cabildo was involved in the physical development of the 
town, and carried out programs of public works. A study 
of the cabildo’s operations in these fields reveals that in 
the eighteenth century the major problem which the city 
government faced was lack of money, and an inability to 
secure funds to keep pace with the growth of the city and 
the social problems which developed out of such growth. 

Chapters four and five treat respectively of religion 








and problems of social welfare. Religious processions, 
fiestas, public celebrations, hospital and poor house de- 
velopment, and epidemics all involved action on the part 
of the cabildo. Although often well-intentioned, the cabildo 
found itself hard put to deal effectively with such matters 
because of its lack of finances. 

The eighteenth century saw Santa Fe emerge as a center 
of learning and culture. This is presented not only as an 
important factor in the growth of Santa Fe, but also as an 
important prelude to the dawn of the national period. With 
the importation of new ideas of the eighteenth-century 
enlightenment the scene was being set for an ultimate con- 
flict with Spain. 

From a study of the Bogota archives manuscript mate- 
rials used for this dissertation, it is possible to conclude 
that there is little evidence to support praise of the cabildo 
as a democratic or representative institution. The cabildo 
was, nevertheless, an important force by virtue of the fact 
that it was the one institution which dealt with the people, 
and provided, however haphazardly, for their material 
needs, law enforcement, and even entertainment. Finally, 
a study of the colonial municipality provides an important 
base for an interpretation of developments in the nineteenth 
century. Microfilm $2.50; Xerox $8.60. 187 pages. 
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MILES POINDEXTER: 
A POLITICAL BIOGRAPHY. 


(L. C. Card No. Mic 60-848) 


Howard Wilson Allen, Ph.D. 
University of Washington, 1959 


Chairman: Thomas J. Pressly 


Miles Poindexter was born in 1868 in Tennessee, but 
he spent most of his early years at Elk Cliff, his family 
home in Rockbridge County, Virginia. He attended Wash- 
ington and Lee University where in 1891 he received a 
Bachelor of Law degree. After law school, Poindexter 
moved to Walla Walla, Washington where he opened his 
law practice and soon afterwards was elected county 
attorney as a Democrat. In 1894, he was defeated for 
re-election; and partly because he could not tolerate the 
Populists and other reformers in the Democratic party, 
Poindexter voted for William McKinley for President in 
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1896. In 1897 he announced his change to the Republican 
party and moved to Spokane, Washington. 

After several years in Spokane where as a Republican 
he was assistant county attorney and later superior judge, 
Poindexter was elected in 1908 to the House of Representa- 
tives as a reform candidate and a supporter of the “policies 
of Theodore Roosevelt.” During his one term in the House 
(1909-1910), Poindexter established himself as a member 
of a small group of Congressmen from western and Great 
Plains states called the Insurgents who opposed the leader- 
ship of Speaker Cannon. By 1910, Poindexter had become 
an outspoken critic of the Taft Administration. On his 
record as a reformer and Insurgent, Poindexter ran for 
the Republican nomination to the Senate in 1910; andina 
fight against the Republican state and national organization 
and a field of six candidates, he won the election with 58% 
of the vote. Soon thereafter, the Republican state legisla- 
ture elected him to the Senate. 

During his first term in the Senate (1911-1917), Poin- 
dexter, like many western Senators, was a supporter of 
many reform measures, including the Underwood tariff, 
the Federal Reserve Act, the Clayton Anti-trust Act, and 
the income tax. In 1912 he reluctantly followed Theodore 
Roosevelt into the Progressive party and was the only 
member of that party in the Senate during 1913 and 1914. 
He returned to the Republican party in 1915 and was 
re-elected to the Senate in 1916. 

After re-election in 1916, Poindexter bacame engrossed 
in problems relating to the World War and, like Theodore 
Roosevelt, became a bitter critic of President Woodrow 
Wilson’s conduct of the war, as well as an unbending foe 
of the opponents of the war. After the war, Poindexter 
took an active role in the “Red Scare” and claimed to have 
been the person responsible for prodding Attorney-General 
A. Mitchell Palmer into taking decisive action against the 
“Bolsheviki.” The “Bolsheviki,” Poindexter thought, were 
entrenched in labor organizations. As an opponent of the 
“Bolsheviki,” other radicals, and organized labor, Poin- 
dexter was defeated in 1922 in his bid for re-election to 
the Senate largely because he had lost the support of labor 
unions and dissatisfied farm groups. 

On matters of foreign policy, as well as on domestic 
issues, Poindexter was a follower of Theodore Roosevelt. 
He emphasized the necessity for national defense and 
placed great significance in the use of force to settle 
problems in international affairs. He accepted the ideas 
of Admiral A. T. Mahan, urged upon the nation the impor- 
tance of building a large and modern navy, and opposed — 
any “idealistic” proposals such as arbitration or disarma- 
ment to insure world peace. Consequently, in 1919 and 
1920 he opposed joining the League of Nations in any form. 

After his defeat in 1922, Poindexter was appointed 
ambassador to Peru by President Harding. He resigned 
his post in Peru in 1928 and returned to the state of Wash- 
ington to run for the Senate, but he was defeated in the 
Republican primary. Soon afterwards, he retired from 
public life and moved to Virginia where he lived until his 
death in 1946. During his entire career, he seemed to be 
a Roosevelt-type man and a Roosevelt-type politician. 

Microfilm $8.40; Xerox $29.95. 662 pages. 





JAPAN’S CHINA POLICY, 1931-1938: 
A STUDY OF THE ROLE OF THE MILITARY 
IN THE DETERMINATION OF FOREIGN POLICY. 


(L. C. Card No. Mic 60-1751) 


James Buckley Crowley, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to determine the role of 
the military in the formulation of the official China policy 
of the Japanese government during the 1931-1938 period. 
This topic is explained in most surveys of Japanese history 
by the following generalizations: (1) a Control Group 
(Tosei-ha) of army leaders acquired a dominant position 
after the abortive rebellion of February 26, 1936 and was 
responsible for provoking the China War of 1937; (2) the 
Mukden Incident of September 18, 1931 and the Marco Polo 
Bridge of July 7, 1937 were caused by anonymous field- 
grade officers who exercised a “rule from below.” Con- 
sequently, the organization of the presentation is designed 
to answer the following question: to what extent is it valid 
to characterize the Imperial Army, especially the so- 
called Control Group, as responsible for Japan’s China 
policy of the nineteen thirties? 

The approach is that of a monograph. Essentially, this 
study seeks to discover who the decision-makers were 
and to ascertain the precise content of the official China 
policy. The analysis is restricted to the influence of the 
important members of the Inner Cabinet, the War, Naval, 
and Foreign Ministries, and the Army General Staff. The 
substance of the narrative is based upon the records of 
the Tokyo International Military Tribunal, the archives of 
the Japanese Foreign Ministry, the files of the Naval 
General Staff available at the Documentary Research Or- 
ganization in Tokyo, and interviews with former admirals, 
generals, and prominent officials of the Japanese govern- 
ment. 

The presentation is divided into five parts. Chapter I 
traces the origins of the Mukden Incident of September 18, 
1931 to a fundamental policy of the Imperial Army, rather 
than to an independent act of the Kwantung Army. Chapter 
II evaluates the influence of the Manchurian Incident and 
the Shanghai Incident of 1932 on the collapse of party 
government. Chapter III analyzes the decision-making 
system which developed in 1932-1936 under the Saito and 
Okada governments and demonstrates that foreign policy 
was decided by the Inner Cabinet. Chapter IV reviews the 
nature of army factions and the rebellion of February 26, 
1936 and indicates that there was no Control Group which 
came into power after the February uprising. Chapter V 
considers the outbreak of the China War in terms of 
various military and political factors within Japan and 
China and emphasizes the moderate policy of the General 
Staff of the Japanese army. 

Two main conclusions can be drawn from this study. 
First, the generalizations prevalent in surveys of Japanese 
history are not accurate. Japan’s China policy was not 
determined by a Control Group of army officers or by the 
phenomenon of “rule from below.” Secondly, the Inner 
Cabinet of the Japanese government was the decision- 
making group in the realm of foreign policy. Hence, a 
careful study of the bureaucratic system which developed 
in 1932 offers the best approach to an understanding of 
how the China policy of the Japanese government was 
decided in the 1931-1938 period. 

Microfilm $4.40; Xerox $15.55. 344 pages. 
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RICHARD GRENVILLE: 
THIRD DUKE OF BUCKINGHAM AND CHANDOS: 
A CASE STUDY OF THE 19TH CENTURY 
“AMPHIBIOUS” BRITISH ARISTOCRAT. 


(L. C. Card No. Mic 59-1845) 


Frederick B. Heath, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Lovell 


The third Duke of Buckingham and Chandos was not a 
great man in his own day, but he was an influential political 
person. Unfortunately, the passage of time has not estab- 
lished his importance; rather it has obscured him. Yet 
many less significant British figures have been carefully 
preserved by liberal historical writing of the 19th and 20th 
centuries. Nothing could more eloquently testify to the 
depreciation of aristocratic values in modern times. 

In the 19th century the pattern of life in the older titled 
families, the great land-holding institutions of 17th and 
18th century origins, was radically modified by industrial 
capitalism. The Grenvilles, taken as representatives of 
their class for the purpose of this work, rose from common 
agricultural beginnings in the 17th century to political 
prominence in the 18th. The break with the family agri- 
cultural tradition came in 1846 when the third Duke of 
Buckingham and Chandos, under the pressure of debt, 
began the liquidation of a huge landed estate worth in 
excess of £1,000,000. Thereafter he embarked upon dual 
careers, a political cne in accord with his background and 
a diversified business career, which was unique for one 
of his family but which was becoming more common for 
those of his class. 

Buckingham began his political career as a member of 
Parliament for Buckinghamshire, the family seat, which 
he occupied from 1846 to 1857 as a Tory. While serving 
in the House of Commons he was successively a Junior 
Lord of the Treasury and Keeper of the Privy Seal to the 
Prince of Wales. In 1861 he succeeded to the third Duke- 
dom of Buckingham and Chandos. In the House of Lords 
he served in Disraeli’s governments as Secretary of State 
for the Colonies, 1867-1868, and in India as Governor 
General of the Presidency of Madras, 1875-1880. In the 
former office he aided in the creation of the Dominion of 
Canada; in the latter he distinguished himself as an ad- 
ministrator of famine-stricken areas. On his return from 
India he served the House of Lords as Chairman of Com- 
mittees until his death in 1889. 

But it is the business career of the third Duke of 
Buckingham and Chandos that marks him for special in- 
terest as an example of the shift in economic interests of 
the British aristocracy during the 19th century. After the 
bankruptcy of his father, he recouped the family fortunes 
by turning to the most dramatic aspect of industrialism, 
the railways. In 1853 he became chairman of the London 
and North Western Company, the largest single railway 
system in Britain. He headed that company because he 
possessed one of the best titles in the realm and also 
great political influence. In the eight years of his chair- 
manship he laid the foundations for the phenomenal growth 
of the London and North Western Company in the closing 
decades of the 19th century. 

As chief squire it was fitting that Buckingham brought 
a more intense railway development to his shire. He was 





concerned in the Buckinghamshire Railway Company; he 
was one of the prime movers of the Aylesbury and Buck- 
ingham Railway Company and a New Through Route to the 
Midlands. He built a tramway on Wotton, his favorite 
estate. Part of a national process in the 19th century by 
which transportation ended many distinctions between 
town and country, these rail lines intensified the economic 
and social relations between Buckinghamshire and London. 

This study is founded on the Huntington Library’s Stowe 
Collection, the private papers of the Grenville family. 
Exceeding 500,000 pieces, the collection covers four gen- 
erations and a multitude of family interests. This docu- 
mentation is not sufficient to support a full biography of 
the third Duke, but it does permit an intensive case study 
of the shift in British aristocratic economic bases during 
the 19th century. 

Microfilm $2.90; Xerox $10.00. 221 pages. 


JOHN A. LOGAN: 
POLITICIAN AND SOLDIER, 


(L. C. Card No. Mic 60-1903) 


James P. Jones, Ph.D. 
The University of Florida, 1960 


This study of John A. Logan deals primarily with the 
Illinois leader’s Civil War political and military career. 

It is the first biographical study of Logan since his death, 
and the first attempt to arrive at a balanced view of Logan’s 
role in the Civil War. His admirers portrayed him as a 
knight in “untarnished armor,” while his detractors 
labeled him “an arrant trickster and blackguard.” This 
inquiry places Logan somewhere between these extremes. 

John A. Logan was born in Illinois in 1826, son of a 
Democratic state legislator. He grew up in “Egypt,” the 
pro-Southern section of southern Illinois, as a friend of 
the South. As a youth Logan served in the Mexican War, 
and returned to attend law school. Upon graduation, he 
began practice in “Egypt” and soon entered politics. Logan 
was elected to the Illinois legislature in 1852 and 1856 and 
became a pro-Southern Democratic leader in that body. 

A staunch supporter of Stephen Douglas, Logan was 
elected to Congress and from 1859 to 1861 served as a 
bitter opponent of the Republicans. In the secession crisis 
Logan stood for compromise and even after Sumter, re- 
fused to support Lincoln’s call to arms. 

Logan’s activity from April to July, 1861 is shrouded 
in mystery. It seems that he remained opposed to war 
and called for compromise. Some have claimed that Logan 
actively supported the Confederacy, even organizing troops 
for the South. There is no evidence to substantiate these 
charges, though Logan’s name was used to induce IIli- 
noisans to don the gray. 

A clear decision to support the Union came during the 
special session of Congress in the summer of 1861. Logan 
decided he could no longer “stand out against the storm” 
and in August accepted a colonel’s commission. 

Logan’s war career was outstanding. Grant called 
him the ablest Union political soldier and credited him 
with saving “Egypt” for the Union. “Black Jack” Logan 
fought at Belmont, Forts Henry and Donelson, and at 
Vicksburg. He followed Sherman into Georgia, and led 
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the 15th Corps to Atlanta and through the Carolinas. 
Logan, noted for his personal courage, became one of the 
army’s most popular leaders. He was promoted from 
colonel to major general. 

After Appomattox, Logan returned to politics. He had 
campaigned during the war, and moved steadily away from 
the Democrats toward the Republicans. After the war he 
surveyed the scene and decided to change parties. A feel- 
ing that the Republicans could best further his ambitions 
led him to join the party he had once denounced. In 1866 
he was elected Republican Congressman from Illinois. 

From this study Logan emerges as a practical politician 
with little principle, but not quite the “blackguard” painted 
by his detractors. As a soldier the estimate of Logan as 
the Union’s best non-professional holds up. “Black Jack” 
Logan stands as a colorful and controversial figure of the 
Civil War. 

The major sources for this study were letters and 
diaries of the Logan collection in the Library of Congress. 
The Elihu Washburne Papers in the Library of Congress, 
and the Richard Yates and John McClernand Papers of the 
Illinois State Historical Library also provided much in- 
formation. Illinois newspapers were an important source, 
and the Official Records of the Civil War were the primary 
source for Logan as a soldier. Finally, contemporary 
memoirs and regimental histories added to a more com- 
plete appraisal of Logan as a Civil War politician and 
soldier. Microfilm $7.05; Xerox $25.00. 555 pages. 





WILLIAM PITT AND THE ABOLITION 
OF THE SLAVE TRADE 
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Supervisor: Dr, J. Harry Bennett, Jr. 


The author presents a detailed history of the British 
abolition movement from 1783 to 1807. The initial point 
of inquiry is a consideration of questions posed by the 
long delay in the enactment of British abolition legislation. 
Despite the remarkable success of the Abolition Society in 
arousing public opinion against the slave trade in the 
period from 1787 to 1792, parliamentary action to abolish 
the trade was not forthcoming until 1807. One explanation 
advanced by historians of the abolition movement attributes 
responsibility for the delay of abolition to William Pitt. 

In an effort to understand Pitt’s role in the abolition con- 
troversy and to determine the factors that contributed to 
the delay of abolition, the author has undertaken a full- 
scale political history of the movement. 

The work comprises twelve chapters, a lengthy bibli- 
ography of more than eighty pages and two short appen- 
dices. A brief summary of the chapters will indicate the 
scope of the work. 

In Chapter I, the historical problem posed by Pitt’s 
role in the abolition movement is set forth in detail, and 
interpretations of Pitt’s conduct on the abolition question 
advanced by his contemporaries and by historians of the 
nineteenth and twentieth centuries are considered. 

Chapter II traces the development of the abolition 





movement in the period before 1783 and explains the con- 
ditions which facilitated the rapid growth of the movement 
in the period after 1783. 

In Chapter III, the author traces the organization of the 
abolition movement in the period from 1783 to 1792, with 
particular emphasis on the role of British Quakers. The 
material used in this chapter is largely based on manu- 
scripts preserved at the Library of the Society of Friends, 
Friends House, London. 

Chapter IV presents an account of the struggle for 
public opinion waged by both abolitionists and the West 
Indian interest. Material for this chapter was drawn from 
contemporary pamphlet, newspaper and manuscript 
sources. Particular attention is given to the abolition 
petition movements of 1788 and 1792. 

Chapter V deals with the preparations made by William 
Pittand William Wilberforce for the parliamentary struggle 
for abolition. An account of the Privy Council inquiry on 
the slave trade (1788-1789) and secret negotiations initi- 
ated by Pitt and Wilberforce with other slave trading 
powers (looking toward a concert of powers to abolish the 
trade) are the main topics in this chapter. 

In Chapter VI, a detailed account of the passage of the 
Dolben Bill to regulate the slave trade is presented. 
Chapters VII and VIII deal with Wilberforce and Pitt’s 
attempts to secure an abolition bill in Parliament in the 
period from 1789 to 1799. Chapter IX traces the history 
of the Sierra Leone Bill of 1799. 

In Chapter X, the author discusses George Canning’s 
attempt to use the question of prohibiting the African slave 
trade to Trinidad as a political weapon against Henry 
Addington. Chapter XI recounts the final stages of the 
abolition movement in the period from 1804 to 1807 and 
the passage of an abolition bill by the Grenville adminis- 
tration. 

The author returns in the final chapter to the question 
of William Pitt’s responsibility for the delay of the aboli- 
tion movement and concludes, on the basis of material 
developed in earlier chapters, that Pitt lacked not the will 
but the necessary political power to secure the abolition 
of the trade. Microfilm $7.90; Xerox $28.15. 624 pages. 


JAMES WILSON AND THE ECONOMIST, 
1805-1860. 


(L. C. Card No. Mic 60-1601) 


James Ashby Moncure, Ph.D. 
Columbia University, 1960 





James Wilson was one of the prominent leaders of that 
powerful group of merchants and manufacturers known as 
the Manchester School who believed that a national com- 
mitment to laissez-faire and free trade was the only way 
to make rapid economic growth possible. This study is 
an endeavor to explore the life and work of one figure on 
the lower level of public life for information that might 
shed more light on the evolution of economic theory and 
government policy. Wilson borrowed from the rich reposi- 
tory of ideas inherited from the classical economists, and 
from them he developed his own views on economic and 
political questions. Chapter I presents a sketch of Wilson’s 
life. Chapters II through VI constitute a study of Wilson’s 
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views on the subjects of capital, rent, labor, government, 
and internationalism respectively; and Chapter VII is an 
evaluation of Wilson’s career as journalist, economist, 
and politician. 

While still a London hat manufacturer, Wilson began 
to write on questions of public policy. His first pamphlet, 
Influences of the Corn Laws (1839), contained his most 
important original contribution to free-trade literature. 
Other pamphlets followed, and in 1843, having abandoned 
his hat business, Wilson founded the London Economist, 
which he was to edit for sixteen years. His political 
career began in 1847 when he entered the House of Com- 
mons. He served, in 1848, as one of the secretaries to 
the Board of Control, and as Financial Secretary to the 
Treasury (1852 - 1858). He resigned as Vice-President 
of the Board of Trade shortly after being appointed to that 
office in order to become the Financial Member of the 
Council of India. Exhaustion and a hostile climate caused 
Wilson’s premature death in August, 1860. 

Wilson believed that social improvement presupposed 
economic abundance, and his primary interest was, there- 
fore, with the problems of national growth. He thought 
that in the process of economic development entrepreneurs, 
not the government, landed proprietors, or wage earners 
were the prime movers. The accumulated capital of the 
entrepreneurs was used to expand production and produc - 
tivity, which led to higher wages, increased employment 
opportunities, and greater consumption. The distinct 
feature of Wilson’s position on capital accumulation was 
his insistent opposition to policies which would reduce the 
rate of growth through the dissipation of capital through 
higher taxes and increased wages. He was one of the most 
rigid advocates of laissez-faire and free trade, a proponent 
of the free market, with the conviction that all classes in 
society would benefit under such a system. 

Wilson’s work in the free trade movement as a theorist 
and tactician was significant. As editor of the Economist, 
he was one of the chief propagators of classical economics 
as he understood it. It was through the efforts of men like 
Wilson that his era was the heyday of laissez-faire and 
free trade. Microfilm $3.60; Xerox $12.60. 277 pages. 








STATE REGULATION OF RAILROADS IN TEXAS, 
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Supervisor: Dr, Joe B, Frantz 


The goal of an effectual railway system for Texas was 
not approached until the beginning of this century. Ade- 
quacy of the railroad system at any particular time was 
the determining factor in the attitude of the public toward 
regulation of the roads. Consequently, constitutional 
provisions concerning railroads, charters granted to early 
railroad companies, and most pre-1890 legislative enact- 
ments which concerned railroads were designed primarily 
to encourage the construction of roads. Only incidentally 
were provisions of a regulatory nature included and these 





often merely required conformity with practices the rail- 
roads would have followed anyway. 

The public’s early hostility was engendered not by what 
railroad interests did, but rather by what they did not do. 
Its focus changed as more railroads were constructed. 
The same groups who had scored railroad interests for 
failure to build came to express enmity toward the roads 
for alleged discriminations, granting of rebates, and high 
freight rates. This hostility towards the roads was ex- 
pressed in a continuing demand through the decades of the 
1870’s and 1880’s for more stringent regulation of the 
roads. A constitutional amendment authorizing the crea- 
tion of a Railroad Commission was approved by the voters 
in the general election of 1890 and the following year the 
Texas Railroad Commission began to function. 

Railroad interests fought the establishment of a regula- 
tory agency. Now they turned to the courts in the attempt 
to have the Commission’s powers voided or severely 
reduced. Ina series of cases in the 1890’s the right of 
the Railroad Commission to prescribe rates was upheld 
by the courts. From that time forward railroad repre- 
sentatives generally conceded the right of the Commission 
to regulate, but they continually insisted that the Commis- 
sion was not treating them fairly. The Commission did 
not remain content to establish freight rate schedules. It 
soon began to regulate stock and bonds issued by the 
companies, passenger service, safety equipment, car 
service and demurrage charges. Convinced that the Com- 
mission was often unjust and faced with a multitude of 
similar state regulatory commissions, the railroads began 
to agitate for federal regulation. 

With the filing of the first arguments in the Shreveport 
rate cases, the era of Commission regulation of rates 
approached its end. As the regulatory power of the federal 
government, through the Interstate Commerce Commission, 
was strengthened, the power of the Railroad Commission 
declined. The end was quickened by the assumption of 
actual operation of the nation’s railroad by the federal 
government during the First World War. Passage of the 
Esch-Cummins Transportation Act in 1920 marked the 
end of the Texas Railroad Commission as the primary 
regulatory agency over railroads within Texas. 

Microfilm $6.55; Xerox $23.20. 513 pages. 


RAILROADS AND THE GOVERNMENT OF IOWA, 
1850-1872. 
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Leonard Floyd Ralston, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Allan G, Bogue 


As railroads extended west from Chicago toward the 
Mississippi River boundary of Iowa, early Iowans began to 
see visions of the prosperity a successful transportation 
system could bring them. To attain the heights promised 
by railroads, the people of Iowa used their government to 
bring the railroads to Iowa. But as the majority of the 
population exerted pressure on the state to ease the way 
for new railroad construction, others demanded that the 
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railroads be controlled so that the original glowing view 
of railroad-borne prosperity could be fulfilled. 

Railroad encouragement appeared in several guises. 
Petitions to Congress for grants of land in aid of railroad 
construction began in 1850 and continued until faith in land 
grants waned in the late 1860’s. The state’s legislature 
also enacted a general incorporation law, right of way 
laws, laws allowing free action in financing construction 
and in general provided a free field for the railroad 
builders in founding and developing railroad enterprises. 
Although the state refused to grant its credit to the building 
of railroads, local communities received judicial approval 
of aid to railroad construction in 1853 and express legisla- 
tive authorization of local aid in 1868 and 1870. 

But almost from the beginning of state concern with 
railroads, the government made it evident that the relation- 
ship between the railroads and the state was not a one way 
flow of favors. In the administration of the land grants 
received in 1856, 1860, 1862 and 1864, the state demanded 
and obtained maximum performance from the railroad 
companies which received the aid. By withholding the 
lands or by resuming the land grants, the state forced the 
railroad companies to build permanent, sturdy railroads 
within the boundaries of the land grants and along routes 
which would serve the interests of Iowa as well as of the 
railroaders. The state’s government also protected its 
other land grant lands from the natural desires of railroad 
leaders to appropriate the most valuable lands it could find. 

Regulation of railroad activities in other areas demon- 
strated the intent of the state to make the railroads the 
servants of Iowans, rather than to allow them to operate 
only in the pursuit of gain. Special tax laws for railroads 
appeared within seven years of the first railroad construc- 
tion and unremitting pressure led to increases and changes 
in the railroad tax law in 1870 and 1872. Special fencing 
laws protected the owners of free-roaming livestock from 
losses due to collision with trains. Railroads had to report 
certain data annually and had to maintain an office where 
it conducted business. When it appeared that railroad rate 
making policies worked to the disadvantage of various 
groups in Iowa, the demand for control of railroad rates 
grew until the legislature enacted a rate control law in 
1874, after nearly doing so in 1872. All these activities 
demonstrated the purpose of the state to make the rail- 
roads responsible and responsive to the state and its 
citizens. 

The history of state activities concerning railroads 
reflected the attempts of the people to improve their eco- 
nomic status, first by permissive legislation encouraging 
railroad construction and then by regulatory legislation 
to make certain that the railroad management did not 
swallow all of the benefits resulting from better connec - 
tions with the world of trade. The shift from almost 
entirely permissive legislation in the beginning to strongly 
regulatory legislation at the end of the period mirrored 
the gradual progress of railroad construction across the 
state. As railroad lines criss-crossed the state, the 
balance of power shifted from those Iowans with no access 
to railroads who demanded aid for railroads to those who 
had to adjust to the new economic conditions which came 
with the railroads and wanted regulation. The state 
government was not a passive bystander as the railroads 
brought the industrial revolution to Iowa, but within the 
limitations of democratic government, reflected the de- 
mands of Iowans. The government was feared and re- 





spected by railroad leaders throughout the period of the 
study, even though the attempts of the state to control the 
new industry were largely too little and too late to establish 
the ability of the state to exert control over interstate 
railroads. Microfilm $6.65; Xerox $23.65. 524 pages. 


DANIEL CARL SOLANDER: 
EIGHTEENTH CENTURY NATURALIST. 


(L. C. Card No. Mic 60-1678) 


Roy Anthony Rauschenberg, Ph.D. 
University of Illinois, 1960 


Although respected as a scientist by his own generation, 
Daniel Carl Solander was looked upon by later historians 
and biographers as a talented but unproductive student of 
Linnaeus who suffered from a “constitutional indolence.” 
As one examines Solander’s life, he sees that Solander-- 
who published little himself--produced a great amount of 
scientific work with others. Among the scientists with 
whom he was associated were Peter Collinson, John Ellis, 
Dr. John Fothergill, Dr. William Hunter, John Hunter, Sir 
Joseph Banks, Thomas Pennant, and the Reverend Joseph 
Priestley. Solander’s ties with Alexander Garden, John 
Greg, John Bartram, and Benjamin Franklin make him of 
interest to historians of early American science as well. 

Solander was born in Pitea in Swedish Lapland on 
February 19, 1733. His father was a clergyman and his 
uncle was a professor of jurisprudence; young Daniel 
seemed destined for a career in one of these fields until 
he bacame a student of Linnaeus. The young Solander then 
switched to the study of natural history and worked with 
Linnaeus until 1759. 

In the late 1750’s English naturalists, notably John Ellis 
and Peter Collinson, wanted a student of Linnaeus to come 
to England to describe their collections according to the 
great Swedish naturalist’s sexual system of classification. 
Solander accepted the offer in 1758 as an opportunity to 
travel and to promote himself. After a delay because of 
illness in southern Sweden, he arrived in England on June 
29, 1760. During the next two and a half years Solander 
occupied his time traveling in England and collecting plants 
for Linnaeus. When an opportunity arose in late 1762 to 
join the staff of the British Museum, Solander accepted the 
position in preference to posts in St. Petersburg and 
Uppsala. During the next six years, the young Swede ar- 
ranged the natural history collection of the British Museum 
according to the Linnaean system. In his leisure time he 
helped Gustav Brander with Fossilia Hantoniensia, the 
Duchess of Portland with her natural history collection, 
and John Ellis with his studies of marine flora and fauna. 

About 1764, Solander made the acquaintance of Joseph 
Banks, and their association ripened into a deep friendship. 
When in 1867, Banks secured the opportunity to join the 
first voyage of Captain James Cook, Solander asked to 
accompany the young English gentleman. From 1768 to 
1771 Solander sailed with Cook through the South Pacific, 
and the young Swede became the first naturalist to describe 
many Polynesian and Australian items, including the kan- 
garoo. When he returned Solander was one of the most 
talked of figures in London society. Within a short time 
Banks and Solander were asked to join Cook’s second 
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voyage. When their plans miscarried, they went to Iceland 
instead. 

Although Solander never completed the results of the 
first Cook voyage, Solander spent his life helping others. 
During the 1770’s he continued to work at the British 
Museum, to help the Duchess of Portland, and to aid John 
Ellis with his studies. Furthermore, Solander helped 
several other English naturalists with their work; he ar- 
ranged Banks’s museum, and he laid the basis for Aiton’s 
Hortus Kewensis. 

On May 13, 1762, Solander was stricken with a stroke; 
five days later he died. 

Microfilm $2.70; Xerox $9.45. 207 pages. 
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Supervisor: Professor Merle E, Curti 
The bulk of American youth in the nineteen-thirties 
milled about uneasily. Two New Deal agencies - the 
Civilian Conservation Corps and the National Youth Ad- 
ministration - aided American youth. The C.C.C. repre- 
sented the conservative side of the New Deal. It was 
designed as a conservation measure, not as a youth pro- 
gram, young unemployed men providing a ready source of 
cheap labor. The President requested the Army to organize 
and operate the camps. The Army imposed a conservative 
and authoritarian structure on the C.C.C. The Attempts of 
the Office of Education to make vocational training one of 
the purposes of the corps were limited by the Army. The 
Army limited the enrollment and employment of Negroes 
in the C.C.C. and kept them in segregated camps. The 
C.C.C. was only, at best, partially successful as a program 
for youth. 
The N.Y.A, represented the left-wing of the New Deal. 
It was consciously designed by an amalgam of humani- 
tarians and social workers to provide relief and training 
for unemployed young men and women. It was under 
Civilian control and it put forward a radical democratic 
ideology and program. It aimed to aid Negro youth, the 
group most severely hurt by the depression. It attempted 
to offer a program of vocational training and guidance, in 
addition to work relief. Its attempts were opposed and 
eventually defeated by the United States Office of Education 
and the National Education Association. 
The American Youth Congress represented an effort 
to mobilize the youth as a separate political force. Origi- 
nated by a socialist-communist coalition, complete control 
passed into the hands of the Communists during the heyday 
of the Popular Front. In this period it built a link with the 
leading figures in and around the N.Y.A. who were unaware 
of the extent of Communist control in the organization. 
Microfilm $5.30; Xerox $18.90. 416 pages. 





SAWMILLING ON THE MISSISSIPPI: 
THE W. J. YOUNG LUMBER COMPANY 1858-1900. 


(L. C. Card No. Mic 60-1576) 


George Wesley Sieber, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Allan G. Bogue 


W. J. Young, Irish Immigrant, established a lumber 
(later sawmill) business at Clinton, Iowa in 1858. Young 
and other downriver millmen engaged in rugged competitive 
log buying before they formed the Mississippi River Log- 
ging Company in 1871. Frederick Weyerhaeuser, of 
greater stature as a timber buyer and leader of millmen 
than as a sawmill operator, led the downriver men to share 
logging facilities far beyond the capacity of individual 
efforts. They triumphed over the upriver millmen to obtain 
timber, and competed with them for the western trade, but 
both groups shared some logging interests, and co-operated, 
with varying success, on mutual insurance, grading, wage, 
price, and production control, and anti-reciprocity lobbying. 
Young’s significant contribution to lumber industry organi- 
zation was his work for standardized grades. Attempts at 
co-operation detract from any image of sawmill men as 
staunch individualists, yet their interests were selfishly 
provincial and individualistic in the sense that they could 
not adhere to price or production agreements. 

In the process of becoming a “self-made man” Young 
had considerable help from partners who furnished capital 
and pinelands. Young did not cut all of the pine, but sold 
appreciated timber at a substantial profit. Occasionally 
the firm survived depressions by borrowing outside capital. 
This dependence was one of the few cracks in Young’s 
armor of self-sufficiency. The firm became a corporation 
in 1882, and Young remained its guiding hand until he lost 
his health in 1893. 

Vertical integration characterized the firm’s growth. 
The company owned pinelands, mills, marketing outlets, 
and steamboats. Cheap river transportation enabled the 
downriver millmen to prosper. Young contributed innova- 
tions to log rafting, cultivated the friendship of Rock Island 
Army Engineers, and influenced the War Department’s 
policy on river improvements that he identified with the 
national interest. 

At times Young’s “Big Mill” had the largest manufac- 
turing capacity under one sawmill roof anywhere. The 
prestige of his mill as a showcase enabled Young to make 
purchases at reduced prices. Young was adept at securing 
sawlogs and milling. He was less able at marketing. All 
his branch yards languished. Young cautiously and con- 
sistently refused to extend much credit. 

Millmen concerned themselves with railroad rates, 
securing cars, and permission to load them heavily without 
extra charge. In the lumber business, connivance at heavy 
loading was as important as any other kind of rebate. 
Young once lobbied for state regulation but concluded that 
lobbying was unwise because railroads could retaliate 
against his business. The railroads co-operated in the 
early 1880’s in an attempt to share the lumber trade. The 
principle behind the Bogue differentials was that railroad 
rates should equalize manufacturing costs for firms on 
different lines that competed in common markets. 

As regards product value, only agricultural industries 
helped the Iowa economy more than lumber prior to 1909. 
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Clinton sawmills employed more local citizens than other 
industries, and created opportunities for subsidiary busi- 
nesses. Young’s major impact upon the population came 
as an employer. He did not experience many labor dis- 
turbances, but during 1863-1876 no more than 63 per cent 
of any year’s working force returned the following season. 
Young claimed to believe in personal liberty, but did not 
allow his workers to enter taverns. 

The millmen of Minneapolis and other northern points 
gained favorable railroad differentials in the 1890’s that 
gave them an advantage over the Clinton millmen in ex- 
ploiting the pineries that remained. With yellow pine 
invading the market from the South, and the prospect of 
more competition from the Pacific Coast, the Young family 
began its retreat from sawmilling during the depression of 
1894 and sawed its last lumber in 1897. 

Microfilm $8.05; Xerox $28.80. 636 pages. 


EUROPEAN BACKGROUNDS OF 
AMERICAN REFORM, 1880-1915. 


(L. C. Card No. Mic 60-1690) 


Gertrude Almy Slichter, Ph.D. 
University of Illinois, 1960 


This thesis examines the relation between reform 
programs in America and those of other countries from 
1880 to 1915. These years have often been described in 
terms of characteristically American leaders and charac - 
teristically American political movements. Important 
political and economic changes, however, were taking place 


contemporaneously in European and Australasian countries. 


The influence of these upon corresponding reforms in the 
United States is the subject of the present investigation. 
In certain fields, it was discovered, foreign experience 
played a very important role in shaping American legisla- 
tion. In others, the impact was smaller but far from 
negligible. 

Foreign reforms were transmitted to America through 
the normal channels of books, periodicals, travel, and 
immigration, but they were reinforced to a significant 
degree during the period of the efforts of Americans study- 
ing abroad, by reports of civic organizations, and by in- 
vestigations undertaken by government agencies on every 
level - federal, state, and local. 

Foreign experience was influential in many various 
fields. A selection among them was deliberately made 
with a view to exploring the differing impact of imported 
ideas upon different kinds of movements. One chapter, 
accordingly, is devoted to each of the following areas of 
American reform: hours laws, minimum wage laws, work- 
men’s compensation, forest conservation, municipal re- 
form, and political reform. 

European precedents were of major importance in the 
realm of labor legislation. State and federal laws con- 
cerning hours, wages, and workmen’s compensation were 
patterned on English, German, and Australian models. 

This legislation was based on studies of foreign examples 
by government officials, legislators, organizations, and 
private individuals. When these laws were tested in the 
courts, foreign experience was cited to show practicability. 

Forestry, a central element in the American conserva- 





tion movement, was also strongly inspired by European 
examples. The foreign-born and foreign-educated for- 
esters who brought European ideas and methods to the 
United States were instrumental in the development of a 
policy of conserving forests, and thus contributed to the 
later and broader movement for the conservation of 
natural resources generally. 

Europeans had faced at an earlier period many of the 
difficulties that confronted American cities at the turn of 
the century. American municipal reformers, some sent 
by their cities, traveled abroad to discover remedies 
which had been successful in Europe. Particular foreign 
practices here were more difficult to adapt to American 
conditions then were measures relating to labor. Never- 
theless American municipalities borrowed ideas from 
abroad in such matters as city planning, park development, 
public ownership of utilities, housing regulation, and home 
rule in city government. 

On the state and federal levels certain political reforms 
were influenced by foreign examples, though American 
traditions here were more resistant tochange. The Pen- 
dleton bill, enacting a civil service system, was drawn up 
along the lines of the British Civil Service. The secret 
and official ballot was borrowed from Australia via Eng- 
land. The regulation of campaign funds was also adapted 
from British experience. There were Swiss precedents 
for direct legislation - including the referendum, initiative, 
and recall - that became popular in the western United 
States in the early 1900’s. 

In imitating foreign examples in these and other fields, 
American reformers were acutely conscious of liberal 
movements astir in other countries. They felt that the 
United States was a laggard in the procession of nations, 
but that by adopting similar reforms it could assume its 
proper place among the progressive forces. 

Microfilm $4.00; Xerox $13.95. 310 pages. 





THE SOCIAL COMPOSITION OF 
THE HOUSE OF COMMONS, 1868-1885. 


(L. C. Card No. Mic 60-1954) 


William Henry Whiteley, Ph.D. 
Cornell University, 1960 


In the course of the nineteenth and early twentieth 
centuries the franchise in Great Britain was by successive 
steps broadened and placed on a democratic basis. There 
was, however, a significant time-lag between the widening 
of the franchise anda broadening in the social composition 
of the popularly elected Chamber of Parliament -- the 
House of Commons. 

In 1832 the First Reform Bill gave the vote to the 
middle class. However, little change in the aristocratic 
composition of the Commons Chamber followed. In 1867 
the Second Reform Bill enfranchised the urban workingman. 
This thesis analyzes the social composition of the House of 
Commons in the period between the second great extension 
of the suffrage in 1867 and the Third Reform Bill of 1884- 
1885. The parliamentary representation of the United 
Kingdom is examined region by region and then taken as 
a whole. The conclusion is that significant alterations in 
the social character of the House of Commons took place, 
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changing the traditionally aristocratic House into one more 
representative of all classes, particularly the rising busi- 
ness and professional ones. At the same time many of the 
old landed families and traditional groups continued to 
maintain their position in the Chamber but little impaired. 
And the Assembly remained essentially one of property- 
owners, with business property now taking the place of 
landed property to some extent. 

In describing the gradual evolution in the social struc- 
ture of Parliament, account is taken of a broad range of 
background factors: the changes in the franchise and the 
redistribution of seats; the amount of bribery and undue 
influence that still made its appearance at elections; the 
general emphasis upon wealth as a prerequisite for elec- 





tion; the dominance of the old-line parties in English 
politics and the rise of Home Rule in Ireland; the broader 
social and economic factors bearing on the composition 
of the elected Chamber. 

Finally, some attempt is made to trace the effect of 
the social changes in the Commons upon parliamentary 
debates and legislation. In particular, the role of some 
of the new members in promoting progressive industrial 
and labour legislation is sketched. Some indication is 
given of how the changes in the social composition of the 
House of Commons better enabled that body to deal with 
the complex problems raised by an increasingly indus- 
trialized society. 

Microfilm $7.95; Xerox $28.15. 625 pages. 
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CHILD DEVELOPMENT IN VOCATIONAL 
HOMEMAKING PROGRAMS OF AREA VII IN TEXAS 


(L. C. Card No. Mic 60-1985) 


Azalete Russell Little, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr, J. G. Umstattd 


Child development in the vocational homemaking pro- 
grams of Area VII was studied in order to determine the 
status of child development in the secondary schools for 
1957-1958, and to relate the findings to the 1957 Guide for 
homemaking education, to state-adopted textbooks for child 
development, and to the National Conference on Child De- 
velopment. Data were obtained from the Teachers Direc- 
tory of Homemaking Teachers, 1957-1958, from teachers’ 
annual reports sent to the Area VII supervisor, Home and 
Family Life Education, Texas Education Agency, from an 
analysis of state-adopted textbooks, and from a survey- 
type questionnaire sent to all vocational homemaking 
teachers of the area. 

The 110 vocational homemaking programs in the thirty- 
two counties of Area VII had a total of 133 teachers. Thus, 
the majority of the programs were in one-teacher depart- 
ments. Homemaking was an elective subject in the majority 
of the schools, with smaller schools having a tendency to 
require homemaking one year, usually in the ninth grade. 
Few boys were enrolled in homemaking, the biggest enroll- 
ment being of ninth-grade girls. Two weeks was the usual 
amount of time alloted to child development. 

The typical homemaking teacher was a homemaker 
with a family of her own. She had a bachelor’s degree, if 
in a small school, or a master’s degree, if in a large 
school. She had had a minimum of three semester hours 
of child development at the undergraduate level, and she 
rated this preparation as inadequate. Many teachers had, 
through their own efforts, increased their competencies in 
child development. Others indicated their insecurity in 
various ways. Some omitted child development altogether 
from the homemaking curriculum; others included it but 
offered either no experiences with children or a very 





limited number of such experiences. The majority of all 
the teachers indicated much repetition, from grade to 
grade, of experiences with children, of subject matter, 
and of textbooks and resource materials. 

The objectives for the teaching of child development 
in the high school as stated by the National Conference on 
Child Development were accepted by the teachers, and 
were reflected in state-adopted textbooks and in recom- 
mended supplementary materials for child development. 
These textbooks and materials were based on maturity 
levels of students. 

The above findings have implications for both pre- 
service and inservice education of teachers. The inves- 
tigator recommends that parts of the study, particularly 
that having to do with subject matter and with students’ 
experiences with children, be repeated on a state-wide 
basis. 

The historical background emphasizes the evolving 
concept and philosophy of child development in disciplines 
other than home economics, but particularly in home 
economics, as evidenced by the change in curriculum ma- 
terials appearing in Federal publications since the passing 
of the Smith-Hughes Act of 1917. 

Microfilm $2.50; Xerox $7.60. 161 pages. 


A STUDY OF THE EFFECTIVENESS OF ACADEMIC 
PREPARATION OF RECENT HOME ECONOMICS 
GRADUATES AS RELATED TO MANAGERIAL 
RESPONSIBILITIES IN THE FOOD SERVICE INDUSTRY 


(L. C. Card No. Mic 60-1716) 
Grace Augusta Miller, Ph.D. 
Michigan State University, 1959 


Major Professor: Harold J. Dillon 

This study was concerned with appraisal of the effec- 
tiveness of academic preparation in food service manage- 
ment training programs currently offered in the College of 
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Home Economics at Michigan State University as related 
to educational needs of managers and dietitians in the 
industry. 

Graduates (1951-1956) from Michigan State University 
curricula evaluated their training in relation to the prepa- 
ration they felt they needed to carry the managerial re- 
sponsibilities of their job. Employers representing hos- 
pital, restaurant, college and university, and school lunch 
food services expressed opinions regarding the adequacy 
of college and university programs in general for meeting 
the educational needs of food service managers and dieti- 
tians. The mail-questionnaire technique was used to 
assemble these data. 

Opinions of educators from eight Land Grant colleges 
and universities were gathered through personal interview 
and written questionnaire. Information compiled concerned 
their philosophy and attitudes in respect to the role, re- 
sponsibility, and limitations of programs offered and the 
development of skills necessary for future success in the 
industry. Curricula and methods of course presentation 
were reviewed. 

Survey instruments were designed which were similar 
in content but specific for each group surveyed. Major 
content of all instruments was based on thirteen skills 
required for successful management of any business, as 
endorsed by the American Management Association, and 
technical skills considered requisite for professional 
specialization in dietetics. 

In interpreting findings of the study percentage group 
response of 25.0% or more was designated as significant 
representation of graduate or employer opinion. Items 
assessed were identical and percentage response was 
compared. Responses of educators were evaluated in 
terms of concensus of opinion within each institution. 

From these data it appeared graduates, employers, 
and educators agreed educational needs for success in 
food service management include both technical and mana- 
gerial skills. Evaluations of all groups reporting reflect 
unanimity in respect to inadequacies in the curricula and 
specific subject areas which warrant increased coverage 
and replanning. 

Managerial areas in need of additional theory and 
practical application are: personnel management, labor 
regulations, insurance, government regulations, and factors 
of operational control. Technical areas in need of strength- 
ening include: purchasing of meats, produce, supplies, and 
equipment; techniques pertaining to hospital tray service 
and specialized catering; and factors which affect the 
preparation and service of quality food. 

These findings suggest that meaningful identification 
of composite strengths and weaknesses of programs can 
be profitably gained through subjective evaluation of on- 
the-job values of academic instruction. Recommendations 
are givenfor the study of possible revisions in the Michigan 
State University training programs. 

This investigation represents an initial exploratory 
attempt to learn what common ground exists between the 
problems of educators and industry and to formulate a 
logical approach to problems of curriculum revision. 
Additional study of current and projected managerial 
needs of industry, employers’ concepts of the educators’ 
role and limitations in training prospective managers and 
dietitians, employers’ concepts of industry’s responsi- 
bility in furthering the professional development of recent 
graduates, and opinions of graduates relative to their own 





academic inadequacies, needs to be made before educators 
can affect major changes in curricula with an appreciable 
degree of certainty. 

Microfilm $2.75; Xerox $9.70. 211 pages. 


AN EXPLORATORY STUDY OF BELIEFS AND 
PRACTICES OF JEMEZ PUEBLO INDIANS OF 
NEW MEXICO PERTAINING TO CHILD REARING IN 
THE PRE-SCHOOL YEARS IN RELATION TO THE 
EDUCATIONAL STATUS OF THE MOTHER 


(L. C. Card No. Mic 60-1928) 


Florence Margaret Schroeder, Ph.D. 
New York University, 1960 


Chairman: Professor Henrietta Fleck 


Selected Jemez mothers were questioned individually 
regarding child rearing beliefs and practices. Data were 
analyzed and related to the educational status of the 
mothers. Some of the mothers (Group I) had attended 
secondary schools outside the pueblo and thus were ex- 
posed to dominant non-Indian culture. Other mothers 
(Group II) had attended only elementary schools within the 
pueblo. It was a purpose of this study to analyze, within 
the selected mothers, effects of additional education and 
contacts with non-Indian cultures on beliefs and practices 
regarding child-rearing during pre-school years. 

Forty-three mothers of eighty pre-school children 
were interviewed. They represented 30 per cent of the 
total pre-school mother population and one-third of the 
total pre-school child population of Jemez at the time of 
the study. 

Twenty of ninety-seven variables were significant at 
the 5 per cent level of reliability or better. The majority 
of differences were not significant, but data indicated 
strong trends in some areas toward changes in child- 
rearing practices related to educational backgrounds of 
the mothers. In some variables there were no differences. 
For example, all children were fed on demand; digital 
sucking and masturbation were almost non-existent. 

Group I mothers made greater demands on their chil- 
dren with earlier weaning, walking, behavior responsibility 
and toilet training and with more restrictions in diet and 
eating behaviorisms. Deprivation was most often used as 
a method of punishment. Fathers helped with routine child 
care, played with and taught them Indian songs, stories 
and dances. The children were expected to attend public 
school, perhaps go to college, and live and work outside 
the pueblo in adulthood. 

Group II mothers were more permissive in most areas. 
Children were weaned, toilet trained, and learned to walk 
later; more babies were cradled longer and there was 
permissiveness in all eating behavior areas. Slower 
general development, longer dependence and later assump- 
tion of behavior responsibilities were expected. The 
mother took the major responsibility for behavior and 
welfare. Most children were either spanked or scolded 
as punishment. Children were being prepared for an adult 
role in the pueblo and were not expected to attend college 
or live or work outside the pueblo as adults. 

The data indicates the amount of maternal formal 
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education had no significant effect on current Jemez Child- 
rearing practices. Generally, mothers included in this 
study did not have a single, pervasive philosophy governing 
all aspects of child-rearing; they were permissive in some 
areas, severe in others. 

Data of this investigation may be of some help to 
workers with Jemez Indian children in integrated schools, 
for it gives limited insight into childhood pre-school back- 
grounds. A child entering first grade in an integrated 
school comes with little experience in accepting adult 





guidance from outside his family group. He has enjoyed 
permissive eating, sleeping and disciplinary experiences, 
has had few household responsibilities, has enjoyed long in 
infancy and dependence upon his mother, and has had 
limited social experiences. 

Further research to include all pueblo mothers, father 
and maternal grandmother education and child-parent 
personalities, would help those who work with children and 
adults to better understand personality configurations of 
Jemez Indians. Microfilm $2.60; Xerox $9.00. 200 pages. 
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A STUDY OF THE USE OF WIRE SERVICE COPY 
BY IOWA EVENING NEWSPAPERS WHICH RECEIVE 
WIRE SERVICE COPY ONLY FROM THE 
IOWA-NEBRASKA CIRCUIT OF THE 
ASSOCIATED PRESS 


(L. C. Card No. Mic 60-1548) 


Jeff Clark, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Arthur M. Barnes 


This study is concerned with the use made of wire 
service copy by the twenty-four evening newspapers in 
Iowa receiving only the Iowa-Nebraska circuit service of 
the Associated Press. Data for the study were taken from 
a ten-day sample during a ten-week period during the 
spring of 1956. 

The relationship of time periods of the day to propor- 
tion of stories used, proportion of stories cut after having 
been selected for publication, and the proportions stories 
were cut were considered. Efforts were made to deter- 
mine whether relationships exist between subject content 
and location of a story within a paper, subject content and 
selection of a story for publication, number of pages in an 
issue of a newspaper and the amount of wire material 
used, and day of the week and the amount of wire material 
used, 

Data collected show the amount of wire copy used in 
terms of story count and word estimates. The proportion 
of total shrinkage accomplished through eliminating entire 
stories is shown. Three variations considered were: 
variation in the amount of material used by the same news- 
paper from day to day, variation in amount of material 
used by the different newspapers on the same day, and 
variation in proportion of shrinkage according to subject 
content. Location in the newspaper of budget stories and 
stories with new leads was considered, as was the use of 
brights. 

The findings indicate that on most of the newspapers 
studied, wire copy shrinkage varies significantly from one 
subject matter category to another. Once a wire story 
has been selected for publication, in most instances time 
of receipt apparently is not a significant factor in deter- 
mining whether the story will be cut. 

In a majority of cases after 7 a.m., the chances of a 





significant increase in the proportion a story is cut do not 
increase as the newspaper deadline is approached. The 
chances of a story being selected for publication decrease 
significantly after 11 a.m. on most of the newspapers 
studied. In a majority of the newspapers, fifty per cent or 
more of the budget stories used each day appear on page 
one, while most of the stories with new leads appear either 
on page one or the jump page. 

A relationship exists between subject matter and selec- 
tion for publication. Most of the shrinkage of the wire 
report is accomplished by eliminating entire stories. The 
number of pages in an edition does not affect significantly 
the number of words of wire copy used, nor does day of 
the week bear any significant relationship to the number 
of words of wire copy used. 

With four exceptions, the newspapers studied are using 
less than fifty per cent of the wire material received. 
A majority each day are using fifty per cent or less of the 
brights received. While not tested statistically, the evi- 
dence indicates a fairly consistent tendency toward placing 
a disproportionate amount of material from some subject 
categories in certain location areas of the newspaper. 

A variation, not tested for statistical significance, was 
found in the amount of material used by each newspaper 
from day to day. However, the variations in the amount of 
material used by different newspapers on the same day 
were found to be statistically significant. 

Microfilm $6.55; Xerox $23.20. 514 pages. 


READING, LISTENING AND VIEWING BEHAVIOR 
OF THE AGED: AN INVENTORY OF THE MASS 
COMMUNICATIONS HABITS AND PREFERENCES OF 
200 AGED PERSONS IN OXFORD, MISSISSIPPI. 


(L. C. Card No. Mic 60-1556) 
Jere Richmond Hoar, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Arthur M, Barnes 


The reading, listening and viewing behavior of 200 
white persons 60 years of age and more was investigated 
through personal interviews in Oxford, Mississippi. 
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Sixty-six men and 134 women selected by a systematically 
random method were interviewed. 

Amount of time spent with daily and weekly newspapers, 
television, radio, books, magazines and movies was ascer- 
tained. Respondents were also asked about preferences for 

content, the source of advertising which had prompted 
buying by mail, the medium they would believe if faced with 
conflicting news reports, reasons for faith in a medium, 
the source they would retain in preference to all others, 
and their personal backgrounds. 

Nearly ninety-four per cent read a daily newspaper. 
The front page was the preferred section and death notices 
the item most widely read. Seventy-six and one half per 
cent had access to the weekly; “cover to cover” was the 
response most often made in reply to a question about 
items read. 

More respondents said they were satisfied or did not 
know how newspapers could be improved than made any 
positive suggestion. 

Nearly forty per cent of respondents said they read 
books on the average weekday. Forty-eight men and 66 
women had read no books in the previous six months. 
Those who had read, most frequently mentioned fiction. 
Sixty-seven respondents had read a best seller. 

Magazines were read by seventy per cent of respondents 
on the average weekday. Content types liked best were 
articles which help solve problems by providing informa- 
tion and adventure fiction. Reader’s Digest was the maga- 
zine most frequently subscribed to; Life was the magazine 
most frequently mentioned as read but not subscribed to. 

More than half the respondents listened to radio during 
the day; 29.500 per cent listened at night. All but three 
of the 10 nationally rated radio programs were also re- 
spondents’ favorites. 

Forty-eight per cent of respondents watched television 
during the day; 72.500 per cent watched at night. Seventy 
per cent listed favorite rated programs; more than half 
mentioned favorite unrated programs. 

Ten and one half per cent of respondents had attended 
a movie in the previous 30 days; 26.866 per cent had 
attended in the previous six months. 

Newspapers were most often mentioned as the source 
of most news, most complete news, and most unbiased 
news -- radio as the source of latest news most quickly. 
Newspapers were mentioned more frequently than radio, 
television or magazines as the source of best local and 
state news, national and world news, advertising, informa- 
tion on outside entertainment and opinions. Magazines 
more frequently than other sources were mentioned as best 
for how-to-do-it information. More respondents said they 
liked newspaper advertising than said they liked advertising 
in any other medium; newspaper advertising had also most 
often prompted buying by mail. 

More respondents would retain television than would 
retain any other medium if forced to make a choice. More 
respondents would believe the reports of newspapers or 
television than would believe those of radio or news maga- 
zines should reports conflict. Trust in the individual 
communicator was the most frequently mentioned reason 
for belief, but reasons were numerous and varied. 

On the average weekday the average aged respondent 
spent about four and three quarter hours in reading, listen- 
ing and viewing, devoting, by declining amounts of time, 
his attention to television, radio, newspapers, magazines, 
books. 

Persons who had attended college seemed with greater 
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frequency than those with less education to expose them- 
selves to mass communications offerings and to give 
attention to serious content. 

Increasing age, generally, brought about decreasing 
exposure. Observed differences between the sexes seemed 
nonsystematic. 
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The structure of television broadcasting is determined 
to a great degree by decisions in the technical field of 
frequency spectrum allocation. So far the full potential of 
the Federal Communications Commission’s television 
allocation plan, intended to provide a nationwide, competi- 
tive service, has not been realized. Because of imperfec- 
tions in the allocation plan and its implementation, the 
number of television program services available in any 
given community is limited far below the expectations 
engendered by examination of the plan. This shortage of 
television stations or program choices is not in the public 
interest. At the same time, seventy UHF television chan- 
nels are mostly lying fallow largely because of inability 
to compete on equal terms with stations operating on the 
twelve VHF channels. 

The legal agency for making allocation decisions is the 
Federal Communications Commission (FCC), established 
by Congress to administer the frequency spectrum in the 
public interest. To make decisions in the public interest, 
the regulatory agency must have (1) clear authority and 
jurisdiction, (2) sufficient information on which to base 
decisions, and enough experience to analyze allocation 
problems and their ramifications, and (3) the power to 
enforce its decisions. 

Unfortunately the Commission possesses none of these 
attributes in full or sufficient degree. The FCC has juris- 
diction over only the civilian-use portion of the spectrum 
in the United States and is under statutory limitations with 
respect to consideration of economic and programming 
factors in the field of broadcasting. The background of 
many Commissioners shows lack of familiarity with the 
problems of telecommunications. This lack, combined 
with the average short tenure of Commission members, 
leads to undue dependency on (a) the FCC staff, or 
(b) leaders of the regulated industry, for analysis and 
initial decisions. The situation with respect to information 
available to the Commission is even more disturbing. The 
Congress has never seen fit to grant the Commission the 
facilities and personnel to maintain adequate research 
laboratories. In order to fulfill its statutory obligation to 
“study new uses for radio,” the Commission depends upon 
whatever information private interests wish to give. It 
often sponsors the work of industry engineering advisory 
groups in the hope of obtaining impartial information but 
more likely receives its data through the medium of 
adversary hearings, in which the partisan viewpoints of 
opposing industry interests are paramount. 
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Television frequency allocation decisions are made as 
the result of conflicting pressures. Active special interest 
groups include the receiver manufacturers, broadcaster 
organizations, other radio services, advertisers and net- 
works. In practice, these groups are not restricted by 
any limitations on choice of strategies. Principally em- 
ployed are the strategies of manipulating public opinion, 
direct pressure upon the FCC, and stimulating Congress 
to act on the FCC. The Congress has had an extensive 
interest in television allocation since 1948. It has held 
investigations and otherwise exerted pressure upon the 
FCC for the most part to protect the interests of constit- 
uents who might be without television service. 
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DIDEROT’S JACQUES LE FATALISTE: 
ASPECTS OF A STYLE. 

(L. C. Card No. Mic 59-4053) 


Richard T. Arndt, Ph.D. 
Columbia University, 1959 





As a stylist, Diderot has long been accused of negli- 
gence and poor taste. Modern stylistics, however, offers 
a means of examining the question objectively; practi- 
tioners of the method have already indicated the originality 
of Diderot’s manner. This study of Jacques le fataliste 
analyzes his stylistic choices against the background of 
eighteenth-century language and suggests that he was both 
conscious and effective as a literary artist. 

Chapter I outlines a better reading of the text based on 
research into the Vandeul and the Leningrad copies; these 
sources, frequently corroborated by Naigeon’s edition, 
authorize the conclusion that the standard version of the 
novel, dating from 1796, was the victim of a well-meaning 
editor. Furthermore, these manuscripts allow some in- 
sights into the composition, by intercalation, of Jacques. 
The variants have value as indications of contemporary 
reader-reaction, but they provide no evidence of progres- 
Sive states of the novel. On the other hand, a description 
of the stylist at work emerges from the comparison of an 
episode in Jacques with its counterpart in the earlier 
Salon de 1765. Here Diderot may be glimpsed as he shapes 
his style to meet formal needs. 

The remaining chapters treat three aspects of Diderot’s 
style: vocabulary, word-order and sentence structure, and 
finally, the intensity provided by repetition and accumula- 
tion. The vocabulary of Jacques shows Diderot’s concern 
for establishing a realistic texture. At the same time, he 
sought striking terms with affective value for his readers: 
technical neologisms, mots justes, provincialisms and 











picturesque words. Particular dexterity is displayed by 
Diderot in his handling of the cliché, both as a realistic 
device and as a means to ironic parody. 

Curiously conservative in his ordering of words, he 
nonetheless found a great variety of expressive means in 












The present situation whereby television broadcasting 
is largely restricted to twelve VHF channels, a number 
that cannot support a nationwide competitive broadcasting 
system, is the result of decisions made at certain periods: 
(1) 1939-1941, when RCA attempted to innovate commercial 
television, (2) 1943-1948, when most of the industry wanted 
to establish post-war television using pre-war standards, 
(3) the 1948-1952 arguments over future allocations to 
television, use of the UHF band, and color television, and 
(4) the post-1952 lack of any real effort by either Commis- 
sion or industry to remedy the unequal competitive status 
of UHF as compared to VHF stations. 

Microfilm $6.20; Xerox $22.05. 486 pages. 
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this domain. Among his widely varied sentence structures, 
the most interesting is the exploded period, which achieves 
the complexity of the classical period without its loftiness. 
The adept manipulation of direct and indirect discourse, 
and of the free indirect and expressive indirect forms, 
brings diversity to his text while allowing subtle tran- 
sitions. 

As for effects leading to a more intense expression, 
various types of repetition stand out. Imitative harmony 
plays a role. Deliberate redundancies contribute to the 
impression of casual, but wilful negligence. Some repeti- 
tions function as signposts in the complicated narrative; 
others become traps for the unwary reader. Accumula- 
tions, especially those exceeding four members in length, 
permit Diderot to list events and thus to reduce narrative 
to its most direct form. 

These considerations, with the weight of examples 
adduced as evidence, lead to the conclusion that Diderot 
kept tight control over his style, the more so in that we 
are less conscious of tricks and devices than of a style 
subservient to the mimetic needs of the novel. To increase 
expressivity in a literary context, Diderot uses an exclu- 
sively spoken style: there is literally no word in Jacques 
which is not uttered by one character or another, for even 
the Narrator is a character. By adopting the means of the 
speaker, Diderot energizes written language, achieving a 
dynamic, mobile style that demands active participation 
on the part of the reader. Thus he is made to experience 
anew the events of this fiction. In Jacques, through style, 
Diderot surpasses mere description of effects; in doing 
so, he succeeds in recreating them in the consciousness 
of the reader. Microfilm $4.75; Xerox $16.65. 369 pages. 
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THE CONCEPT OF THE “LIVING WILL” AS AN 
INTERPRETIVE KEY TO TENNYSON’S POETRY 


(L. C. Card No. Mic 59-5161) 


William R. Brashear, Ph.D. 
Princeton University, 1959 


I have undertaken in this dissertation to reexamine 
Tennyson’s poetry in the context of early nineteenth- 
century “subjectivism” and subjective “vitalism.” This 
is frankly an attempt to come to grips with Tennyson as 
a “thinker” and, in so doing, to resolve what is described 
in Chapter I as “the Tennyson problem”: i.e., the extreme 
divergence of the nineteenth and twentieth-century attitudes 
toward the poet and especially toward his claim to pre- 
eminence as a thinker. Chapter I includes a survey of the 
changing estimation of the poet through the nineteenth and 
twentieth centuries, from the early whole-hearted rever- 
ence of the Cambridge “Apostles” to the attempts by 
Harrold Nicolson and Fausset in the 1920’s to limit his 
province to that of introspective emotion and melancholy, 
and by Auden and others in the 1930’s and 1940’s to that 
of supreme metrical technician. 

In Chapter II we have set up the framework by which 
such a “subjective” poet as Tennyson must be examined, 
and have outlined, for this purpose, an anatomy of “sub- 
jectivism” or the subjective psychology, drawing from 
various philosophers and writers of the early nineteenth 
century, principally English and German, including 
Coleridge, Mill, Carlyle, Kant, Schelling, Fichte, Schopen- 
hauer, Nietzsche, and, for the sake of perspective, on 
through Bergson and Jung. The approach used is not 
strictly that of the “history of ideas” since we make no 
attempt to trace either philosophical systems or single 
ideas into Tennyson’s work. We are not primarily con- 
cerned with the “contents” of the mind but rather with its 
“shape and size.” Tennyson is differentiated not by what 
he thought but by how he thought. The Kantian revolution 
in philosophy is treated as both an aspect and a cause of 
a more general revolution in psychology taking place at 
the beginning of the nineteenth century. This psychological 
revolution is characterized by an increasing awareness of 
the lack of correspondence between thought and ‘thing,” 
and an increasing self-consciousness evidenced even in 
those wholly acquainted with or wholly opposed to the 
Kantian or cirtical philosophy. From these questionings 
of external reality and knowledge of “things” comes the 
development of various concepts of the faculty of “will” or 
living principle, self-centered, that supports and shapes 
all that “appears” to be. Subjectivism thus leads to 
“vitalism.” 

The various characteristics of subjectivism, outlined 
in Chapter II, are found in Tennyson’s juvenile and earliest 
published poems (Chapter III). The lack of faith in the 
external as such and the awareness of the infinite and 
chaotic nature of “self” describes a “vision of futility” as 
pronounced in Tennyson’s earliest writings as in his last 
works. What changes or develops is not his view of life, 
which is always dark and despairing, but, rather, the force 
of resistance, which in these early poems appears merely 
as “feeling” or “conscience.” 

This “feeling,” during that period which has been termed 
the “ten-years silence,” develops into a definite concept of 
the “will” as an active resisting and shaping force, and this 
development is manifested in the new poems,and especially, 





the revisions of the 1842 volumes (Chapter IV). The con- 
cept of the will appears more explicitly in In Memoriam, 
analyzed in Chapter V. 

In the classical poems Tennyson finds suitable objective 
correlatives for the portrayal of “subjective dynamics” 
(Chapter VI), but it is in The Idylls of the King (Chapter 
VI) that the full cyclical tragedy of self is presented. 
Allegory is minimized and the Idylls are considered as 
essentially “vitalistic,” conforming vaguely to Carlyle’s 
notion of poetry as “musical thought.” 

The concluding Chapter (VII) deals with “Lucretius” 
and some of the later poems such as “Vastness” and “The 
Ancient Sage.” Microfilm $3.45; Xerox $12.15. 266 pages. 








H. G. WELLS, ARNOLD BENNETT, 
JOHN GALSWORTHY: THREE NOVELISTS IN 
REVOLT AGAINST THE MIDDLE CLASS. 


(L. C. Card No. Mic 60-1545) 


Richard Chris Buckstead, Ph.D. 
State University of Iowa, 1960 
Chairman: Professor Frederick McDowell 

This study is concerned with three novelists in the 
early twentieth century who commented on the middle class 
in terms of its characteristics during the last few decades 
of the nineteenth century and the first one or two of the 
twentieth. The purpose of this study is to determine, by 
examination of a selected group of “social” novels by 
these writers, the extent and direction of each novelist’s 
pronouncements both for and against the middle class. 

I have divided this thesis into five sections: the Intro- 
duction, in which social conditions of the nineteenth-century 
and the rise of the middle class are discussed; Parts I, II, 
III, in which a group of novels by each author is discussed 
from the point of view of each writer’s attitude toward the 
middle class; and a Conclusion, in which the viewpoints 
of the three novelists are brought together. 

H. G. Wells, Arnold Bennett, and John Galsworthy were 
all sons and grandsons of middle-class parents and grand- 
parents who had been a part of the great social revolution 
of the nineteenth century. Each of these men continued, 
in his peculiar way, the comments on the great middle 
class by the writers of that century. Each novelist criti- 
cized certain aspects of middle class life and thought, and 
all three united in showing the weaknesses and the strengths 
in a system dedicated to bringing out feelings of supremacy 
and superiority in the dominating middle class. 

H. G. Wells’s revolt against the middle class is quite 
different from that of Bennett and Galsworthy; while they 
dealt largely with self-satisfied, rather wealthy figures of 
the upper middle class, Wells presented those figures who, 
even though they belonged to the lower middle class and 
had to maintain their position, were struggling against 
poverty and who had not reached financial security. Wells’s 
novels are sympathetic in tone toward the middle class 
rather than critical, as are the “social” novels of Bennett 
and Galsworthy. His battle was not against any individuals 
of the middle class as he knew them but against the society 
which produced the middle class in all its helplessness. 
That many aspects of middle-class life were undesirable, 
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Wells was the first to proclaim, but he also felt that his 
lower-middle-class heroes could not help their ignorance 
or the hopelessness of their positions. 

Arnold Bennett’s revolt against the middle class is in 
many ways not so sympathetic as that of Wells nor so 
direct as that of Galsworthy. Bennett eschewed certain 
provincialisms in his native Five Towns and elsewhere, 
to be sure, but mingled with his dislike of these charac- 
teristics is a hint of nostalgia and much respect for some 
of the strengths inherent in those staunch middle-class 
individuals about whom he wrote so realistically. Bennett 
attacked the members of the middle class as he knew them 
in two major areas; their religion and their self-righteous 
complacency. 

John Galsworthy was not a militant reformer; very 
quietly and unobtrusively he gave society portraits of itself 
as a well-meaning entity often deadly to the individual. 
Galsworthy recognized the weaknesses of the age into 
which he was born; he felt it his duty to point out the dan- 
gers inherent in a system which relied for its solidity on 
materialism and “property,” to the exclusion of toleration 
and broad-mindedness. Galsworthy’s attacks are generally 
leveled at the comfortably wealthy upper middle classes, 
to which he and his family belonged. 

Microfilm $4.85; Xerox $17.10. 379 pages. 


THE DIALECTIC OF DESIRE: C. S. LEWIS’ 
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The University of Florida, 1960 





What C. S. Lewis calls Sehnsucht is a frequent literary 
phenomenon. This combination of joy and melancholy, 
which cannot be rendered in the language of discourse, has 
been expressed in poetic terms as *causeless” melancholy, 
the search for the Blue Flower, or as a severe delight 
which seems incommensurate with the immediate cause. 
When one finds the attitude in such diverse writers as 
William Morris, Whitman, Wordsworth, Hooker, and 
Eugene O’Neill, several important questions arise: (1) What 
is the relation between Sehnsucht and that most nebulous 
“ism” of literary history, Romanticism? (2) To what 
extent may this strange experience be explained in psycho- 
logical terms? (3) How does Sehnsucht illuminate the 
ontological assumptions which lie behind a particular work 
of literature ? 

C. S. Lewis has addressed himself to all these questions 
with wit, grace, and logical authority. The story of his 
first thirty years is entitled Surprised By Joy, “Joy” being 
the term he sometimes uses to express the attitude de- 
scribed above. This book, read in conjunction with his 
early allegory, The Pilgrim’s Regress, reveals Sehnsucht 
aS a major theme with contrapuntal variations throughout 
his development. By personal inclination, training, and a 
series of apparently mystical experiences, he was pre- 
pared to set forth in imaginative literature this strange 
thing he calls “Joy.” For it was the recurrence of Joy 
and its stubborn refusal to die that prevented him from 
becoming a hide-bound rationalist and from accepting 
Some of the developments of the twenties, especially Be- 














havioristic psychology and the reaction against Romanti- 
cism. Also, as his later works show, the nineteenth- 
century writer George Macdonald and Lewis’ friend, 
Charles Williams, have stimulated his thought toward a 
more profound understanding of art and of Christian 
theology by reason of their interest in “the dialectic of 
desire.” 

Lewis’ fiction and poetry abound in images which convey 
Sehnsucht: distant beckoning hills, Hesperidean gardens, 
islands of the Utter East. But his most significant work in 
this regard has been done in mythopoeic fantasy, particu- 
larly the Narnia books, Till We Have Faces, and the 
interplanetary trilogy. The very nature of myth facilitates 
his interpretation of Sehnsucht, for in this genre two con- 
cepts which inform most of his work are illuminated: the 
idea of numinous awe and Williams’ concept of *Co- 
inherence.” In the latter, the phenomenal and the real 
are seen as existing in such a way that there can be no 
clear-cut separation in human experience of the natural 
and the supernatural, of flesh and spirit. 

Lewis has also been concerned with Sehnsucht in his 
critical writings. He has used the concept several times 
as an instrument of literary analysis and, particularly in 
his theological works, has examined its ontological impli- 
cations. He discusses what he regards as the kernel of 
truth as well as the delusion in Freudian and Jungian 
explanations of romantic longing. He criticizes the 
Counter-Romantics (notably Hulme and Eliot) for their 
tendency toward Calvinistic asceticism. Yet he stands 
with them in their attack on Romanticism as an ersatz 
religion. 

Finally, Lewis’ concept of Sehnsucht provides a key to 
understanding the contemporary recrudescence of Roman- 
ticism described in such studies as John Bayley’s The 
Romantic Survival. For even though the old romantic 
machinery (and much of the world view that went with it) 
is currently unpopular, there is in contemporary literature 
a peculiar preoccupation with the kind of longing which is 
the subject of this study. In the last two chapters I discuss 
the various forms of this longing and show how Lewis’ 
interpretation clarifies both the vitality and the danger of 
Romanticism as a source of vision. 

Microfilm $2.85; Xerox $9.90. 219 pages. 











LE M E L’AQUILA: DUE SIMBOLI CRISTIANI 
NEL PARADISO DI DANTE. 
[Italian Text]. 
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Columbia University, 1960 


The author offers with this study an interpretation of 
cantos XVIII, XIX, and XX of Dante’s Paradiso. These 
three cantos, devoted to the sphere of Jove, form a com- 
pact unity, the single parts of which should be considered 
in their reciprocal relationship. The author’s interpreta- 
tion of the famous and difficult symbols of the M and the 
eagle in canto XVIII fits into the very spirit of the three 
cantos which center upon the problems of justification and 
predestination. 

Chapter I is devoted to the figures which appear in the 
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seven spheres from the moon to Saturn. These figures 
are implicitly more important than the astronomical and 
astrological aspects of the single planets. 

Before expounding his views the author examines in 
chapters II, III, and IV the opinions of commentators from 
the 14th century to the present. These opinions, which are 
quoted at length, prove that with the passing of centuries 
the interpretations have become more complex without 
having arrived at a satisfactory solution. The commenta- 
tors of the 19th and 20th centuries can be divided into 
several schools. Their differences of opinion have become 
sharper and sharper. 

Chapter V is a discussion of the symbol of the eagle 
during the Middle Ages. The author presents authorities 
on this subject from the Fathers of the Church down to 
Dante’s time. From this evidence he concludes that the 
symbol of the eagle vary frequently referred to Christ. 
This confirms previous studies in this area and, at the 
same time, offers easily accessible material for further 
investigation. 

Finally in chapter VI the author advances his personal 
solution. He claims that the M stands for Maria and the 
eagle for a figure of Christ or for some of His officia 
particularia. Microfilm $2.65; Xerox $9.25. 203 pages. 





SENECA’S TRAGEDIES IN FLORILEGIA AND 
ELIZABETHAN DRAMA 
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Bertram Jerome Cohon, Ph.D. 
Columbia University, 1960 





The majority of studies dealing with the influence of 
Seneca’s tragedies on the Elizabethan drama differ con- 
siderably in their appraisals of the extent and the impor- 
tance of that influence. These appraisals range from John 
W. Cunliffe’s (The Influence of Seneca on Elizabethan 
Tragedy, 1893) statement that “the influence of Seneca was 
paramount in the origin and development of Elizabethan 
tragedy” to Howard Baker’s (Induction to Tragedy, 1939) 
contention that Elizabethan tragedy developed “without 
being influenced centrally by Seneca.” However, Cunliffe 
and Baker, together with other scholars who have con- 
cerned themselves with the subject, have agreed in as- 
suming that whatever influence was transmitted to the 
Elizabethan playwrights came directly from the contem- 
porary Latin or English editions of the ten tragedies or 
through such intermediate media as the Senecan or Pseudo- 
Senecan plays of the University stage or of the Inns of 
Court. This study suggests that there existed still another 
major medium by which Seneca’s influence reached the 
Elizabethan dramatists-- the florilegia. 

The florilegia were anthologies of Classical, Medieval, 
or Renaissance prose and verse. The general history of 
these anthologies is surveyed, and the important peda- 
gogical role which they played in the sixteenth century 
grammar school system is described. Evidence is then 
offered proving that two of the anthologies in which Seneca 
was accorded a preeminent position, the Polyanthea (1503) 
by Nanus Dominicus Mirabellius and the Illustrium 
poetarum flores (1538) by Octavianus Mirandula, were 
among the most popular publications of the period. Bibli- 

















ographical material is presented demonstrating that, 
collectively, these two anthologies went through at least 
one hundred twenty-five separate editions or issues during 
the sixteenth and seventeenth centuries. An appendix lists 
the location of more than five hundred copies in libraries 
throughout the world. 

The Polyanthea and the Illustrium poetarum flores, 
along with other important collections of the period, are 
then examined in detail, and tables are presented illus- 
trating the frequency with which each author is cited. 

In general, these tables show that Seneca was one of the 
authors most frequently quoted and that he consistently 
took precedence of such figures as Virgil, Terence, 
Plautus, Horace, etc. and even of Cicero and Ovid on some 
topics. These tables are supported and supplemented by 
extensive appendices which reproduce every Senecan. quo- 
tation cited in the more important anthologies. 

The general character of the Senecan sententiae is then 
described, and it is shown that the majority of them are 
expressions of Seneca’s Stoic philosophy, a subject which 
is discussed in an introductory section devoted to an 
analysis of the ten tragedies. Finally, a survey is made 
of Senecan quotations and paraphrases which occur in a 
wide variety of Elizabethan and Jacobean plays. These 
quotations and paraphrases have long been thought to have 
derived directly from the Latin editions or English trans- 
lations of Seneca’s plays. However, this study shows that 
many of these were commonplaces in the anthologies and 
suggests that in an impressive number of cases the likeli- 
hood exists that they were taken from the florilegia. 

Thus this essay establishes that certain of the florilegia 
were among the most popular publications of the sixteenth 
and early seventeenth centuries, that Seneca was one of 
the authors most frequently quoted, and that these antholo- 
gies were the probable source for a considerable percent- 
age of the Senecan sententiae with which many Elizabethan 
and Jacobean dramatists embellished their plays. 

Microfilm $5.40; Xerox $19.15. 422 pages. 








WILLIAM TURNER AS REFORMER 
(L. C. Card No. Mic 60-1972) 


Aileen Swafford Creighton, Ph.D. 
The University of Texas, 1960 
Supervisor: Dr, Thomas P. Harrison 
This study of William Turner as reformer and of the 
satirical tracts which he contributed to the religious 
controversies of the 1540’s and 1550’s is intended to com- 
plement existing studies of his work as a naturalist and 
pioneer scientist. Though of Turner’s twenty-two extant 
works, ten deal with ecclesiastical and only eight with 
scientific subjects, the religious writings have received 
only indirect attention and have lacked modern editing. | 
The present study therefore includes a connected ) 
account of his life and full analyses of his five extant } 
polemical satires: The Huntyng of the Romishe Fox (1543), ) 








The Seconde Course of the Hunter (1545), A Newe Dialogue 
Wherin Is Conteyned the Examination of the Messe (1548), 
The Huntyng of the Romysh Wolfe (1554), and A New Booke 
of Spirituall Physik (1555). Before each summary a 
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prefatory introduction reviews the historical background 
of the tract and attempts to establish occasion of composi- 
tion and facts of publication. Comment upon each work 
attempts to evaluate its reception and influence and its 
special qualities as satire. 

The major emphasis is upon Turner’s qualities as 
satirist, with some attention to his place in the broader 
history of religious and political satire. Though the im- 
portance of the ecclesiastical scene cannot be subordinated, 
especially in the biography and introductions, the primary 
interest in both précis and comment centers about Turner 
as satirist. Furthermore, insofar as approach, method, 
tone, and style are inseparable from inherent qualities of 
temperament, character, outlook, and habit of thought, 
this is also a study of Turner the man. 

As to Turner’s satirical techniques, in each tract the 
author achieves a measure of ironic detachment by the 
assumption of a mask as, somewhat in the manner of Swift, 
he speaks not in his own person but as the “Hunter” or as 
an attorney in the “trial” of Mistress Missa or as a 
spiritual physician diagnosing the “ diseases” of the no- 
bility. As satirist, Turner fervently battles to persuade, 
to stimulate a change in religious conviction. Although 
he resorts to invective and direct vilification, he makes 
effective use also of such subtler instruments as burlesque 
and irony. In this process his characteristic tool is animal 
metaphor. Turner’s indignation, like that of most satirists, 
is born of his moral and intellectual idealism, his belief 
in the stature and capacity of the individual as a creature 
made in God’s image and his awareness of the gulf between 
existing conditions and his vision of what they might be. 

In conclusion, the study of William Turner as Reformer 
results in a fuller understanding of the many-sided quality 
of the English Renaissance. 

Microfilm $4.50; Xerox $15.75. 350 pages. 


NATURE AND SOCIETY IN THE WORKS 
OF GEORGE MEREDITH 


(L. C. Card No. Mic 60-1594) 


Norman Kelvin, Ph.D. 
Columbia University, 1960 


George Meredith’s understanding of nature and society 
shaped his novels and poems. Some of his works can best 
be regarded as expressions of his conception of nature; 
others, of his conception of society. Still others call for 
an investigation in the light of both. Moreover, Meredith’s 
ideas about nature and society, and their influence upon 
what he wrote, changed in time. The development of these 
ideas and the record of their influence roughly follow the 
chronology of Meredith’s career. 

The Ordeal of Richard Feverel, Meredith’s most im- 
portant work of the 1850’s, is a tragedy because the action 
of the novel violates the order of nature. The larger part 
of the story takes the hero through the natural cycle of 
birth, seed-time, fruition, spiritual death, and moral 
rebirth. What follows next, however, is death -- a dis- 
ruption of the pattern -- and this disorder is the structure 
and definition of the tragedy. 

In the ’60’s, Meredith’s interest in society took pre- 
cedence, and his work in this period is dominated by the 








idea that society is a battleground. Evan Harrington and 
Vittoria are both patterned after battles, the first after a 
medieval contest and the latter after the actual course of 
events in Italy during 1848 and ’49. Mudern Love contains 
a number of battle images. War and its imagery, more- 
over, are not confined to these works of the ’60’s but 
appear throughout Meredith’s subsequent writing. 

The ’70’s marked a shift in Meredith’s basic conception 
of society. Rationalism -- its possibilities and its limits -- 
became the central theme of his work. The doctrine that 
rational behavior leads to social compromise gives form 
and substance to The Adventures of Harry Richmond and 
to The Egoist, though the first also dramatizes convinc- 
ingly the view that man is inherently irrational. Beau- 
champ’s Career, though ostensibly a plea for rational 
conduct, is in actuality a powerful representation of the 
superior strength of man’s irrational drives. 

During the ’80’s, Meredith returned to poetry and to 
the theme of nature. Three volumes of his poems -- 
Poems and Lyrics of the Joy of Earth, Ballads and Poems 





























the decade. Together, they comprise meredith’s mature 
achievement in transforming into poetry his ideas about 
nature. Through verse form and sound pattern Meredith 
establishes nature as a force which defeats ego, approves 
of work, expresses itself as process, and lifts man to 
recognition of the motherhood of Earth and the fatherhood 
of God. 

The ’90’s constitute the last full decade of Meredith’s 
life. In the three novels of this period -- One of Our 
Conquerors, Lord Ormont and His Aminta, and The Amaz- 
ing Marriage -- and in the Odes in Contribution to the 
Song of French History, Meredith attempted finally to 
reconcile the claims of nature and society. He comes 
close in The Amazing Marriage, in which he equates na- 
ture and the individual will and then asserts that the 
individual will, left to its own devices, is never socially 
destructive. In the Odes, he tries to account for the patent 
evil in the world by distinguishing between the individual 
will and the will of nations and by showing the latter as 
capable of destructiveness. Many questions are left un- 
answered, and even if the individual, natural will be 
regarded as socially harmless, a philosophical reconcilia- 
tion of nature and society is not thereby accomplished. 
It is because they work together to create the integrity of 
art -- form and structure -- that Meredith’s ideas about 
nature and society can be said to “reconcile” and not 
because a systematic demonstration of their harmony 
exists in his novels and poems. 

Microfilm $5.15; Xerox $18.25. 403 pages. 


























JOHN KEAT’S ENDYMION: A RE-EVALUATION. 
(L. C. Card No. Mic 60-1988) 


Hezzie Boyd McWhorter, Ph.D. 
The University of Texas, 1960 





Supervisor: Dr, W. W. Pratt 


Following the publication of Lord Houghton’s biography 
of John Keats in 1848, interest in the poet and his works 
has increased steadily. After 1880--the date of Frances 
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Owen’s John Keats: A Study--the meaning and literary 
sources of his Endymion have proved particularly provoca- 
tive to the critics. Though interpretations of Endymion 
have varied widely, they generally fall into two categories: 
philosophical allegory or a tale of eroticism. By noting 
the formal preparation Keats had for composing a mytho- 
logical narrative, examining the influences under which 

he wrote, and synthesizing the major source studies and 
explications, this study re-evaluates Keats’s use of literary 
sources and gives a different, if not entirely new, interpre- 
tation of its meaning. 

Keats’s formal education consisted principally of his 
attendance at Clarke’s School, Enfield, from 1803 to 1811. 
The poet became fascinated with Greek Mythology during 
his last year at Enfield. Lempriere’s Classical Dictionary, 
Tooke’s Pantheon, Spence’s Polymetis, and Sandy’s trans- 
lation of Ovid’s Metamorphoses were his sources of 
mythological information. Between his departure from 
Enfield and the writing of Endymion, Keats read in the 
Elizabethans, Milton, and his own contemporaries. His 
first volume, Poems of 1817, shows how extensive his 
reading had been. Many critics have used the obvious 
imitations in Poems of 1817 on which to base source studies 
of Endymion, concluding that the same literary influences 
reappear. By noting Keats’s lack of formal education and 
his desire, according to his own words, to write Endymion 
free of literary influences and by examining the principal 
myths used in the poem, this study concludes that the li<- 
erary sources were not nearly so extensive as some critics 
have maintained. The poet’s imagination at work on infor- 
mation found in the dictionary type of work or on a painting 
by Titian was all that was necessary to re-create the myths 
as they are found in Endymion. 

In a detailed explication, this study shows Endymion 
is neither a Neo-Platonic allegory nor a tale of eroticism. 
It is the product of the poet’s “day by day imagination,” 
reflecting his vacillating ideas during the period of compo- 
sition. The meaning of Endymion’s quest undergoes a 
significant change between the first two and the last two 
books. In Books I and II, it is the quest of a person of 
acute sensitivity for ideally erotic love; in Books III and 
IV it becomes Keats’s quest for the secrets of life itself. 

The philosophical passages of the first two books and 
the poet’s early letters reveal that Keats believed in the 
power of the imaginative process to create happiness. 
Since erotic love had the greatest power to stimulate the 
imagination, it represented the ultimate happiness. De- 
scriptions of Cynthia throughout Books I and II affirm that 
the object of Endymion’s quest at this point is erotic love. 

Because of the influence of Benjamin Bailey beginning 
with Book III, the meaning of the quest changes in the last 
two books. Bailey introduced Keats to the doctrine of 
Wordsworthian humanitarianism. An interpretation of the 
Glaucus-Scylla myth shows the influence of this doctrine 
on Keats. He momentarily believed that man’s greatest 
happiness was in performing unselfish acts for others. 

Not convinced of this belief and still clinging to his trust 
in the imagination to create happiness, Keats attempted 

to solve this problem in Book IV. Endymion’s uncertainty 
between the Indian Maiden and Cynthia is the poet’s uncer- 
tainty about the ultimate happiness. The fusion of the 
Indian Maiden with Cynthia shows that Keats had not found 
the «nswer to “Wherein lies happiness” when he concluded 
Endymion. Microfilm $2.55; Xerox $8.80. 195 pages. 
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AELFRIC’S *THE FORTY SOLDIERS”: 
AN EDITION. 


(L. C. Card No. Mic 60-1894) 


John Thomas Algeo, Ph.D. 
The University of Florida, 1960 


This edition of Alfric’s homily on the Forty Martyrs of 
Cappadocia, one of the Lives of Saints, is based on photo- 
static copies of MS. Cotton Julius E vii, ff. 59-63v. The 
text of the present edition differs in several readings and 
in some matters of interpretation from Skeat’s version 
printed in his complete edition of A lfric’sthird homiletic 
cycle (EETS OS 76, 82, 94, 114). 

Linguistically, the homily is a typical example of late 
West Saxon. The salient features of its phonology, mor- 
phology, and syntax are described, special attention being 
paid to the manner in which they differ from the earlier 
dialect of King Alfred, which is usually taken as the norm 
for Old English. The language of the manuscript clearly 
reflects the beginnings of those phonological, morphological, 
and syntactic changes which transformed Old English into 
Middle English. 

 lfric’s alliterative style, widely used in the Lives of 
Saints, is well exemplified in “The Forty Soldiers.” In — 
accord with other recent investigations of the subject, it 
is supposed that the alliterative prose style reflects the 
influence of Latin rhyming, cadenced prose. Further, it 
is suggested that A’lfric’s use of this poetic prose may be 
traced to St. Augustine’s teachings on the three rhetorical 
styles in Book Four of the De Doctrina Christiana. 

The homily is compared with its closest analogue and 
probable source, the first Latin act in the Bollandist Acta 
Sanctorum. On the basis of the Latin act several ambiguous 
readings in the Old English are clarified. The second half 
of the homily has no known parallel. Although there are a 
few similarities to St. Basil’s encomium on the Forty 
Martyrs, there is no reason for denying that A)lfric com- 
posed rather than translated the latter part of the work. 

The history of the cultus of the Forty Martyrs is sum- 
marized. There is no evidence for an active veneration 
of the Martyrs in England; moreover, Ailfric’s acknowl- 
edged purpose in the Lives of Saints was to treat such 
saints as were more honored in the monasteries than 
among the laity. It seems probable, however, that the 
presence of Danish heathen in England may have prompted 











- #Elfric to translate this account of the struggle of earlier 


Christian soldiers with pagan enemies. 

The edition includes textual and critical notes, a trans- 
lation, a selected bibliography, and a glossarial word 
index. Microfilm $2.50; Xerox $6.80. 145 pages. 
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THE PHONEME JAT' IN SLAVIC 
(L. C. Card No. Mic 60-2026) 


Michael Samilov, Ph.D. 
Columbia University, 1960 


Introduction: the problem of the phonetic value of the 
Common Slavic *é is posed and the Indo-European origins 
of jat? are discussed (*é, oi, ai and *ia). 

‘Chapters I, II, III present the reflexes of jat’ in the 
contemporary Slavic standard languages and their dialects. 
The place of the reflexes of jat’ in the phonemic systems 
of most standard Slavic languages is investigated. 

Chapter I deals with the East Slavic languages and 
dialects. Standard Russian and Standard Belorussian 
reflect *€ as /e/ under stress, and outside of stress the 
reflexes of *€ and *e have merged. Standard Ukrainian 
reflects *€ as /i/. The situation in the East Slavic dialects 
is complex. The isoglosses of the treatments of jat’ do not 
coincide with the borders between the languages. In the 
East Slavic dialects jat’ has been treated as /e/, /i/, /ie/, 
/e/ in the position of maximal differentiation. In some 
Russian dialects the treatment of jat’ has been dependent 
on the presence or absence of a palatalized consonant after 
the reflex of *€, e.g. e, 6, ie before a hard consonant and 
i before a palatalized one. _ 

Chapter II discusses the South Slavic languages and 
dialects. Standard Bulgarian treats jat’ as /a/ if under 
stress and followed by a hard consonant, and as /e/ else- 
where. This corresponds to the situation in the North East 
Bulgarian dialects, while in South East Bulgarian *é is 
reflected by either /a/ or /a/ regardless of the following 
consonant. West Bulgarian reflects any jat’ as /e/. 
Standard Macedonian and most Macedonian dialects do 
likewise, but in a few archaic Macedonian dialects /4/ or 
/ia/ represent jat’. There are two literary standards in 
the Serbo-Croatian area. The ekavian standard represents 
jat’ by /e/, except in certain words and suffixes where /i/ 
is found instead; the (i)jekavian standard represents 


*é by ije, and *e by je (andi under certain conditions). 


Serbo-Croatian dialects exist in several varieties: ekavian, 


(i)jekavian, ikavian, €kavian and mixed. Literary Slovene 
reflects jat’ as /ei/ or /é/, depending on the orthoepic 
standard. Slovene dialects show a bewildering variety of 
reflexes. 

Chapter III deals with the West Slavic languages and 
dialects. The reflex of jat’ in Czech depends on quantity; 
long jat’ is rendered as /i/ and short jat’ as je or 'e. 
Standard Slovak treats long jat’as /ie/ and short jat’ as 
/e/. The latter is also true of the Slovak dialects; but 


long jat’ may be treated differently in the different dialects: 


‘e/, Je/, /i/, /i&/, /ia/, /é/. Standard Polish has two 
reflexes of jat’: 'a before hard dentals and 'e elsewhere. 
This is true of some Polish dialects, but most Polish 
dialects have further modified the Old Polish *e and *a 
(including the reflexes of jat’). The results of this pochy- 
lenie are cited. Kaszubian treatments of jat’ are similar 
to those of Polish dialects. In High (and possibly in Low) 
Sorb, jat’ is reflected by the diphthong i?. 

Chapter IV contains various theories on the late Com- 
mon Slavic phonetic value of jat’, such as *e, *é, *ie, *4 
and *eA. Different viewpoints are discussed. The two 
last mentioned assumptions are selected as best founded. 
In the following part of Chapter IV arguments in favor of 











these two assumptions are adduced, such as the testimony 
of the loan words, relics of a wide pronunciation of jat’ in 
Slavic and the evidence of the Old Church Slavonic writing 
systems. Preference is given to *ea or *eA. 

The Afterword attempts to connect the conclusions of 
Chapter IV with the present-day Slavic treatments of jat’. 
Microfilm $3.20; Xerox $11.25. 248 pages. 


AN INVESTIGATION OF LINGUISTIC DECISION 
POINTS AND ENCODING SEGMENTS 
IN SPOKEN ENGLISH 


(L. C. Card No. Mic 60-1953) 


Iris Sokoloff Shah, Ph.D. 
Cornell University, 1960 


This work is an attempt to determine and describe, so 
far as the evidence within the speech signal allows, the 
points at which decisions are made, and to analyze the 
kinds of encoding units which occur as the segments be- 
tween decision points. Decision points are defined in 
terms of semantic, linguistic or paralinguistic changes. 
The encoding unit which occurs between two decision points 
is considered to be a decision segment. 

For the purpose of this study a corpus of three dialogues 
is used in which only one of the participants is aware that 
the recording is being made. All stresses, junctures, 
intonation, and paralinguistic phenomena occurring in the 
text are transcribed, along with a transcript of the words 
in standard English orthography. Where there seems to 
be a deviation from what is assumed to be the speaker’s 
normal dialect the allophone is transcribed above the usual 
English spelling. 

The first decision points considered are semantically 
marked and occur before conversation begins, before the 
selection of a new topic or before a change of speakers. 

The remainder of the decision points discovered within 
the corpus are marked either linguistically or paralinguis- 
tically. In general paralinguistic phenomena are found to 
extend from a single phoneme or word (drawl and clipping) 
to all of the transcribed material segmented either by the 
intrusion of another speaker or by silence. Most of the 
decision points marked paralingvistically are due to a 
change in pitch range, tempo or intensity. 

Decision points after /||,#/ terminals and /|/ terminals 
are considered to be points of relatively high predictability 
and Taylor’s “cloze procedure” is utilized to see what 
kinds of predictions can be made, particularly after a /|/ 
terminal. 

Decision points are also found to be marked by hesita- 
tion phenomena such as vocal segregates, sentence correc- 
tion, sentence incompletion, repetition, slips of the tongue 
or lapses, omission of words or parts of words, parenthetic 
remarks, zero segregates and drawl. 

The last chapter is an IC analysis of Dialogue I, in 
terms of the decision points and segments described above. 

Microfilm $2.50; Xerox $5.60. 112 pages. 
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LANGUAGE AND LITERATURE, MODERN 


THE COMIC STRUCTURE IN FIVE PLAYS 
OF BERNARD SHAW 


(L. C. Card No. Mic 60-1858) 


Don DeForest Austin, Ph.D. 
University of Washington, 1960 


Chairman: James W. Hall 


This dissertation attempts to demonstrate that Shaw 
can be approached from the standpoint of traditional 
comedy. His dramatic worth is not necessarily dependent 
upon the philosophical, religious, economic, or social 
aspects of his major plays. Utilizing Northrop Frye’s 
ideas about comedy--movement from illusion to reality, 
opposition between youth and age, and reintegration of 
society on the premises of the new generation--a detailed 
analysis is offered in regard to Caesar and Cleopatra, 

Man and Superman, Major Barbara, Pygmalion, and Saint 
Joan. 

~ Common to the five plays analyzed, is the fact that their 
plot structure is derived from legend. Adapting the legends 
to traditional comic structure, Shaw demonstrates his 
ability to work within the comic tradition while exercising 
dramatic powers of inventiveness. The traditional ingre- 
dients of conflicting but reconcilable societies, opposition 
between the old generation (represented by what Frye 

calls the senex figure) and the new, and the movement from 
illusion to reality by a member of the younger generation, 
are central to the structure of the five plays. However, 
Shaw modifies and complicates these ingredients in each 

of the plays. For example, the senex device is handled in 








a fairly normal manner in Caesar and Cleopatra, but in 





Man and Superman the manner becomes quite complex. 
The youth-age pattern of opposition which traditionally 
results in a reconciliation on the terms of youth is re- 
versed in the situation between father and son in Major 
Barbara, and in the situation between mother and son in 
Pygmalion. And in Saint Joan, the senex device is ab- 
stracted to a position of allegory. 

Much too often, peripheral aspects of Shaw’s plays 
have tended to draw the attention of critics at the expense 
of the more traditionally dramatic elements of the plays. 
While it is true that many of his plays are of only minor 
dramatic importance, the best of Shaw is extremely rele- 
vant to the tradition of comic drama and deserves to be 
recognized as such. This study is an attempt to render 
a smali portion of that recognition. 

Microfilm $3.05; Xerox $10.60. 235 pages. 








LA FONTAINE AND THE PSYCHE TRADITION 
(L. C. Card No. Mic 60-1621) 


Thomas Harold Brown, Ph.D. 
University of Illinois, 1960 


The first Cupid and Psyche stories were ancient folk 
tales; however, none of the heroes and heroines of these 
early stories were called Cupid and Psyche. These names 
came from Greece where as early as two centuries before 





Christ, statues and engraved stones depicted the allegory 
of Psyche (the soul) whose trials imposed by Cupid (love) 
made possible her purification and perfection. These two 
elements, the folk tale and parts of the Cupid and Psyche 
myth (but stripped of allegorical meaning), are fused in 
Apuleius’ handling of the legend in the second century of 
our era. After Apuleius, Fulgentius Planciades interpreted 
Apuleius’ story in view of Christian doctrine concerning 
the soul, and Christian Cupids and Psyches came to France 
by way of his interpretation. Other versions of the story 
also came to France. In the twelfth and thirteenth centuries 
the folk tale was adapted to the code of courtly love and 
chivalry. Sixteenth and seventeenth-century France pre- 
ferred the witty and romantic parts of the story as Apuleius 
told them. Renaissance writers and translators took 
pleasure in amplifying Apuleius’ coarse passages, while 
the seventeenth-century authors toned them down and made 
them suitable for the discussions in the precious salons. 

In 1669 La Fontaine’s Les Amours de Psyche et de 
Cupidon appeared. The main sources for La Fontaine’s 
story were Apuleius’ “Cupid and Psyche,” Georges de La 
Bouthiere’s free translation of Apuleius’ tale (1553), and 
Jean Puget de La Serre’s precious Psyche story which 
appeared in his Les Amours des Dieus (1624). The Latin 
writer furnished the subject for the story and the general 
outline. He also supplied a few embellishments for Psyche, 
but it was La Bouthiére and La Serre who suggested the 
greatest portion of material for the adornments. There 
is evidence that Scipion de Gramont’s Discours du Ballet 
de la Reine tiré de la Fable de Psyché (1619) and Ben- 
serade’s poetry written for the Cupid and Psyche ballet 
of 1656 suggested elements for La Fontaine’s descriptions 
in a few instances. 

There were a host of writers outside the Cupid and 
Psyche family of tales from whom La Fontaine borrowed. 
Plato’s dialogues were recalled by the French writer when 
he wrote the conversations of the four friends. D’Urfe’s 
Astrée, Tasso’s La Gerusalemme liberata, Francesco 
Colonna’s Le Songe de Poliphile, and Théophile’s odes 
furnished source material. La Fontaine’s Psyché abounds 
in literary reminiscences (Rabelais, Ariosto, Virgil, 
Terence, Homer, Sophocles, Euripides, etc.). Places and 
people known to La Fontaine account for some of the 
material in Psyché, e.g., the descriptions of Versailles 
and the allusions to Louis XIV. He transferred parts of 
Le Songe de Vaux into this work, and some of the events 
in the life of the poet weighed on his mind when he was 
writing Psyche. 

It is evident that La Fontaine’s originality resides in 
the freedom he gives himself in the handling of his sources. 
His genius is manifest in his ability to color the most 
varied kinds of material with his own style and thereby 
adopt it as his own. In Psyche his badinage eliminated 
completely or tempered greatly every painful situation 
found in his sources, and it is chiefly responsible for the 
charm which the work exhales. The rules of bienseance 
and vraisemblance are responsible for La Fontaine’s 
efforts to make the action reported in his sources more 
plausible and the portrayal of characters more reasonable. 

Microfilm $2.85; Xerox $9.90. 220 pages. 
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CHARLES WILLIAMS AS REVIEWER AND REVIEWED 
(L. C. Card No. Mic 60-1754) 


Lawrence Russell Dawson Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this study is three-fold: (1) to extent 
the understanding of the thought of Charles Williams by 
exploring his essay-reviews and summarizing their domi- 
nant thematic ideas; (2) to survey the critical reception of 
Williams’s own writings; and (3) to provide a bibliography 
for the further study of his work. 

The text of the study is divided into two parts. Some- 
what more than two-thirds is devoted to the first part. 
During his lifetime, Williams contributed about two hun- 
dred essay-reviews to various English periodicals. This 
writing represents a significant portion of Williams’s 
literary effort and provides an important, though hereto- 
fore ignored, source for the understanding of his thought. 
Williams’s reviews were concerned primarily with books 
having either a religious or a literary concern. They 
show that, early in his career, Williams had formed his 
belief in what he came later to term “Romantic Theology”; 
in his reviews of others’ works, he stressed such impli- 
cations of this basic belief as are associated peculiarly 
with his work in other genres, including his “doctrines” 
of co-inherence, the poetic crisis, and the City. In 
Williams’s thought, these themes were his original re- 
expressions of traditional Christian doctrines. 

The balance of the text is devoted to the critical recep- 
tion of Williams’s own creative writings. The critical 
reception has been mixed: while reviewers rather con- 
sistently have commented on his obscurity and his diffi- 
culty, they have often at the same time credited him with 
originality. Throughout his career and since his death, a 
relatively small number of reviewers, sharing Williams’s 
basically Christian convictions, and themselves creative 
writers, have recognized his contribution to literature as 
being highly significant. But the relatively limited accept- 
ance of his work has been owing, in the main, either to the 
reviewers’ incomprehension of his thought and style, or 
to their disagreement with his basic critical, philosophical, 
and religious convictions. — 

The bibliography is divided into four parts: (1) a 
chronological listing of the essay-reviews written by 
Williams; (2) a listing of the reviews and critical writings 
dealing with Williams’s works which were consulted for 
the study; (3) a listing of additional reviews and critical 
writings dealing with Williams; and (4) a selected list of 
general background works. 

Microfilm $4.95; Xerox $17.55. 386 pages. 


THE STRUCTURAL READING OF 
THE CANTOS OF EZRA POUND 


(L. C. Card No. Mic 59-6915) 


Max Halperen, Ph.D. 
Florida State University, 1959 





Although Ezra Pound’s long poem, The Cantos, has 
been treated from almost every conceivable point of view, 
the structure of this astonishingly heterogeneous work 





remains insufficiently elucidated. The seeds of disunity 
in the poem are apparent enough, and it has been generally 
assumed that coherence is one of the poem’s weakest 
points. When, however, the poem is analyzed line by line, 
canto by canto, and section by section, a considerably 
greater unity may be discerned than the poem is usually 
credited with possessing. 

Keeping glossary and annotation at a minimum, em- 
phasizing the appearance of the poem on the page, this 
dissertation undertakes to show the existence of that unity 
by providing a canto-by-canto reading of the work through 
The Pisan Cantos, by discussing the relationship of one 
section of the poem to another, and, most importantly, by 
outlining the internal structure of a number of individual 
cantos. Such analysis indicates that often it is in just 
those places where the poem seems most disorganized 
that it is most carefully fused. 

Microfilm $4.50; Xerox $15.00. 350 pages. 





UNE ETUDE CARACTEROLOGIQUE DE LA 
PERSONNALITE D’ANDRE GIDE. 
[French Text]. 


(L. C. Card No. Mic 60-1592) 


Suzanne Helein, Ph.D. 
Columbia University, 1960 


This thesis presents a characterological approach to 
the study of André Gide’s personality. Part One investi- 
gates the author’s inherent psychological structure, i.e. 
le caractere. Included is a diagnosis of his character type. 
Part Two examines André Gide’s psychodialectique, i.e. 
the process which leads to the solving of the following 
equation: [free will (congenital nature + external contin- 
gencies + ideal goal) = personality]. This is followed by 
an evaluation of the author’s psychodialectique. 

Our analysis reveals that Gide falls into the Nerveux- 
Parasentimental category corresponding to the charactero- 
logical formula: Emotif-Inactif-Primaire, with, however, 
some Secondaire undertones. As an Emotif, Gide was 
prone to unmotivated emotional distress, as witnessed in 
his childhood anxieties, his lifelong insomnia and lachry- 
mosity. Like most Inactifs (although only intermittently 
in his case), Gide lacked vital energy, suffered from 
indecision and experienced a feeling of irreality towards 
the world of his surroundings. In spite of a few Sentimental 
traits (his religious feelings and his spiritual love for his 
wife), Gide presents the characteristics of a Primaire: 

a person who obeys momentary impulses rather than deep- 
rooted and lasting impressions. Hence his emotional 
instability and his constant search for a renovating stimulus 
be it a voyage or a fleeting sensation. 

The main tendencies which oriented Gide’s character 
were: 1) his egotism, paralleled by his strong desire to 
please and seek other people’s approval; 2) his avidity, 
represented by an eager sexuality and a keen intellectual 
curiosity, sustained moreover by highly developed sen- 
sorial interests. 1 il 
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In Part Two a general survey of the psychodialectique 
of the Nerveux type serves as an introduction to the 
study of Gide’s private psychodialectique. In accord- 








ance with the Nerveux-type pattern, Gide’s psychological 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 


4660 


LANGUAGE AND 


LITERATURE 





stumbling-block stems from the combined factors of 
Emotivité-Inactivité. Like many a historical Nerveux, 
Gide was to find his psychological salvation in the dis- 
covery of his artistic calling. His literary production 
strove to compensate and consolidate the weaknesses of 
his personality. In his autobiographic works he projected 
the image of a would-be self, whereas he utilized his 
works of fiction to neutralize his inner ambiguities, thus 
endowing his art with a psychotherapeutic value. In real 
life, Gide elected a mode of existence which followed the 
dynamic dictates of his Primarité rather than adhere to 
the Sentimental course which his upbringing and his 
Parasentimentalité first caused him to envisage. This 
choice, however, was not made without hesitations and 
fluctuations. 

In evaluating Gide’s psychodialectique, both intrinsic 
and extrinsic criteria are applied. Although Gide realized 
his vocation as an artist and even displayed serene self- 
satisfaction toward the end of his life, restrictions are 
made in this study regarding his degree of human fulfill- 
ment. As witnessed by his marital failure, Gide failed to 
reconcile the exigencies of the flesh and of the soul. 
However, credit is given Gide for having avoided self- 
disintegration, a frequent menace to representatives of 
his characterological type. 

Microfilm $2.60; Xerox $9.00. 200 pages. 














THE RECEPTION AND INFLUENCE OF MODERN 
AMERICAN POETRY IN FRANCE 1918-1950 


(L. C. Card No. Mic 60-1597) 


Jay Kenneth Koch, Ph.D. 
Columbia University, 1959 


Modern American poetry was introduced to French 
readers in the early 1920’s in such magazines as the 
Nouvelle revue francaise, Mercure de France, Les marges, 
and La revue germanique. Critics like Valery Larbaud, 
Albert Feuillerat, and Jean Catal described the renaissance 
of 1912 with enthusiasm; they tended to associate the new 
poetry with Whitman, probably because of the French fame 
of Whitman in the years 1908-1914. The poets who became 
best known in the early ’20’s were Edwin Arlington Robin- 
son, Robert Frost, Carl Sandburg, Edgar Lee Masters, 
and Amy Lowell. T. S. Eliot and Archibald MacLeish were 
introduced through translations of their poems to readers 
of Commerce in the ’20’s. Translations of other American 
poets appeared in the anthologies of Ivan Goll (1922), 
Charles Cestre (1926), and--the best and most influential 
of the anthologies--Eugéne Jolas (1928). American Negro 
poetry became known in France in the late ’20’s; the 
French, who had formerly tried to see the exotic and primi- 
tive in the work of Sandburg and Frost, now found it in the 
work of Countee Cullen and Langston Hughes; Langston 
Hughes became the best-known American Negro poet in 
France. In the early ’30’s there was a brief interest in 
American proletarian poetry. 

René Taupin’s L’influence du symbolisme francais sur 
la poésie américaine (1929) marked a change in French 
critical taste in modern American poetry. Critics in 
France began to share American avant-garde tastes: Amy 
Lowell’s reputation declined, and those of Pound and Eliot 




















rose. But the early ’30’s were as a whole the low point of 
French interest in modern American poetry: the period 

of “discovery” was over, and the American novel offered 
the French better documentation on America. A revival 

of interest in American poetry began with the founding of 
Mesures, which printed translations of Edgar Lee Masters, 
Robert Frost, and T. S. Eliot and then in 1939 devoted a 
whole issue to new American literature. In this issue were 
excellent translations by Raymond Queneau of Vachel 
Lindsay, William Carlos Williams, Marianne Moore, Hart 
Crane, and Wallace Stevens, which made all these American 
poets known to French literati. 

World War II created a new sympathy for American 
poetry. Ina spirit of camaraderie Resistance magazines 
printed American poets; Fontaine had a special American 
issue (1943) which was widely read. Eliot, whose work 
had appeared in many Resistance magazines, became 
famous in France in 1945 when Murder in the Cathedral 
was produced in Paris. In the succeeding ten years almost 
his entire works were published in French translation. 
Interest in the new American poetry continued after the 
war; anthologies were published, as well as books and 
articles. This postwar enthusiasm has now died down, but 
translations continue to appear. 

French criticism between the wars of modern American 
poetry showed that the French were more interested in 
America itself than in its poetry. This situation was due 
partly to the sudden importance of America in world 
affairs, partly to French enthusiasm for jazz and the 
movies. French poets were not attracted to American 
poetry in this period, because their surrealist orientation 
made them little receptive to the realism of American 
poetry. The late ’30’s, however, brought a new movement 
in French poetry, away from surrealism, which increased 
the interest of French poets in the work of Eliot and others. 
And the war, bringing with it the French identification of 
their cause with culture, caused them to respect modern 
American poetry for its own sake. Modern American 
poetry is now considered seriously as literature in France 
rather than as a guide to America. As far as influence is 
concerned, Eliot seems clearly to have affected the work 
of a number of French poets; and Marianne Moore, Hart 
Crane, and Wallace Stevens have also had some influence. 

Microfilm $4.10; Xerox $14.40. 319 pages. 


HONOR IN THE THEATER OF 
GUILLEN DE CASTRO 


(L. C. Card No. Mic 60-1869) 


Robert Richard La Du, Ph.D. 
University of Washington, 1960 


Chairman: William E. Wilson 


This study is based upon those plays attributed to 
Guillén de Castro by E. Julia Martinez in his Obras de Don 
Guillén de Castro y Bellvis (3 vols., Madrid, 1925-1927). 
Honor in Castro’s theater has been presented in this study, 
first, by pointing out certain general aspects of honor 
which appear in Castro’s plays; second, by considering in 
relation to the honor code three types whichare representa- 
tive of the society which Castro includes in his comedias -- 
the king, the hidalgo, and woman. 
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Chapter I deals with general aspects of honor in 
Castro’s theater. It sets forth his definition of honor, and 
his attitude toward honor considered as the “patrimonio 
de la nobleza.” It discusses honor and the villano, de- 
scribes the virtues which an honorable man should possess, 
presents Castro’s view of honor and power, and comments 
upon Castro’s humorous and satiric use of honor. 

Chapter II discusses the king and the honor code. It 
illustrates Castro’s two-fold treatment of the king in rela- 
tion to honor (that is, the king considered as the highest 
earthly power, the one to whom all honor is due; the king 
considered as a man subject to human farilty, bound by 
the very honor code of which he is the central figure) by 
presenting the obligations, rights, and limitations of the 
king with respect to honor. 

Chapter III presents the hidalgo in relation to the honor 
code. It points out the honor obligations of the hidalgo in 
relation to his family, to his friends, and to strangers. 
This chapter includes a discussion of la ley de amistad, 
and a consideration of duels and vengeance in Castro’s 
theater. 

Chapter IV treats of woman and the honor code. This 
chapter examines the rights and obligations of woman in 
relation to honor, and notes the punishment she might 
incur should she endanger the honor of her family. It 
observes Castro’s utilization of the unfaithful wife theme, 
and describes the palabra de esposo. It enumerates the 
means which woman used to defend her honor, discusses 
woman taking vengeance, and reviews the double standard 
to which Castro’s heroines had to conform. 

The chief aim of this study has been to describe honor 
in the theater of Guillén de Castro, and the multitudinous 
points of honor contained therein do not lend themselves 
to general conclusions. Castro seems, however, to differ 
from certain other dramatists in his use of honor material, 
and these points can be noted. — 

It has been pointed out that, in the theater of Calderon, 
a subject may defend his life from the king. Contrary to 
this, Castro’s rule is that a subject will not defend himself 
from a direct attack from the king, but rather will permit 
the monarch to assail him if such is the sovereign’s will. 

It has also been indicated that, in Calderon’s theater, 
when a king has stopped a duel, both of the duelists are 
held to have recovered their honor and the duel is not to 
be resumed. Castro, on the contrary, includes in his 
comedias various examples wherein either the duel con- 
tinues after once having been stopped by the king or, at 
least the duelists avow their intention of continuing it when 
they are no longer in the royal presence. 

Castro differs from both Lope and Calderon in that he 
stresses the amicable relations between father and son to 
such an extent that these characters never duel with each 
other no matter what provocative circumstances may be 
present. Both Lope and Calderon, however, offer examples 
of a father dueling with his son, and Lope includes various 
instances where the former kills the latter. 

Castro does not go into detail regarding the laws of 
hospitality as Calder6én does. He suggests, contrary to 
Calderon, that sanctuary is not offered by a family to a 
person who has killed a member of that family. 

While Castro accepts as permissible the killing of a 
woman who has endangered the honor of her family, he 
differs from other Golden Age dramatists in that there is 
no case in his theater where the woman is killed. 

In the examination of honor in the plays attributed to 














Castro by Julia, only two instances were found in which 
the points of honor in those plays not certainly authentic 
Castro differed from those which are authentic. These 
plays are Alla van leyes donde quieren reyes, and El 
renegado arrepentido. cies 
Microfilm $2.50; Xerox $7.40. 
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COLETTE: ASPECTS OF IMAGERY. 
(L. C. Card No. Mic 60-1785) 


Ilene Tova Olken, Ph.D. 
University of Michigan, 1960 


This study is an attempt to account for the artistic 
excellence of Chéri and La Fin de Chéri, by examining the 
methods employed to surmount the difficult subject matter, 
and to give an indication of some of the techniques used 
which demonstrate Colette’s craft in its most mature ex- 
pression. The two novels have been approached through 
style; imagery in particular has been singled out and 
discussed in terms of directional force, content, and sym- 
bolic value. By discovering what specific qualities are 
common to the images which occur throughout, these 
qualities may then be related to the overall stylistic frame- 
work, thereby establishing the most important components 
of “natural” style in Colette’s writing. 

Four major divisions of imagery have been examined 
in detail: (1) Sensory Imagery, (2) Transpositions in 
Imagery (including Synesthesia), (3) Animal Traits in 
Imagery, and (4) Imagery of Conflict. In each of these 
categories, particular attention has been devoted to char- 
acterization, as developed through narrative and dialogue, 
and the interrelationships of various manners of expres- 
sion, with special stress on the material, external aspects 
of thought and feeling, as indicative of inner states. 

Colette relies almost exclusively on the physical, con- 
crete symbol to carry the burden of psychological explana- 
tion and interpretation. This psychological shorthand is 
perhaps the most consistent and effective novelistic tech- 
nique to appear in Chéri and La Fin de Chéri. Its basic 
quality is a pervasive animateness, grounded in primitivism, 
thus extending the immediacy of her metaphorical expres- 
sion. The result is a highly disciplined structure which, 
nevertheless, is lyric in tone and cadence. The transposed 
statement of primitive drives affirms Colette’s personal 
philosophy, which has been determinant in her preference 
for idiom that is graphic, and which gives palpable form 
and meaning to ideas and feelings. 

Microfilm $2.80; Xerox $9.70. 213 pages. 
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MEXICO AND THE HISPANIC SOUTHWEST 
IN AMERICAN LITERATURE 


(L. C. Card No. Mic 60-1604) 


Cecil Robinson, Ph.D. 
Columbia University, 1960 
Major Professor: Richard Chase 

This work is divided into three parts: Part I, two 
chapters, The Epic of the Conquest in American Letters 
and the Southwest as a Literary Region; Part II, four 
chapters, Criollo Mexico and Frontier America; Part ID, 
five chapters, Mexico and the Hispanic Southwest in Modern 
American Literature. The underlying theme of this disser- 
tation is that the influence of Mexico upon American litera- 
ture is unlike any other foreign influence in that Mexico, 
since it not only borders upon the United States but makes 
a deep cultural penetration northward from its boundary, 
has been from the early nineteenth century an unavoidable 
presence in westward-pressing America. Far from wish- 
ing to ignore this presence, American writers from the 
days of the earliest cultural contacts have discovered a 
special fascination in the heightened color and intensity of 
Mexican life. More specifically, they have found in the 
marked qualitative difference between the cultures of 
Mexico and the United States a degree of contrast which 
has proved increasingly useful to them in commenting on 
their own society. 

Pioneer America could find little to approve of in the 
Mexican society it collided with, being affronted in all its 
major convictions by Mexican attitudes. Americans in 
their Protestant individualism, in their ideals of thrift and 
hard work, in their faith in progress through technology, 
in their insistence upon personal hygiene, in Puritanism 
and racial pride, found Mexico much to their distaste 
because of its hierarchical Catholicism and the extent of 
priestly power, its social stratification with pronounced 
sense of caste, its devotion to pleasure and avoidance of 
work, its technological backwardness and ineptness with 
machinery, its indifference to cleanliness and pervasive 
sensuality. These early Americans were also repelled 
by the element of ferocity in Mexico’s people, by apparent 
addiction to crimes of violence and theft, by the alleged 
cowardice of Mexicans and their morbid doting upon death. 
Added to all this was the Anglo-Saxon’s contempt for a 
people who had lowered themselves to a state of general 
cohabitation with the Indians and had thus forfeited the 
right to be considered “white.” 

The earliest literary references to Mexico, mainly in 
journals of adventure, exploration, and trade, show Ameri- 
can writers to be in general accord with the pronounce- 
ments of their own society. The Texas rebellion against 
Mexico in 1835 and the Mexican War from 1846 to 1848 
brought in a note of high-flown patriotism and braggadoccio. 
“Greaser” became a household word. It was only toward 
the end of the nineteenth century when the pace of American 
life had become increasingly harassing that a market for 
books showing Mexican culture in quite a different light 
was developed. A nostalgia for quieter times made the 
pastoral serenities of the old California mission culture 
greatly attractive to American readers. The aristocratic 
dons of an earlier California and the old Southwest re- 
flected amenities seemingly lost in America’s gilded age. 

Following closely upon these dealers in nostalgia came 








American writers prepared to write seriously about Mexico 
and in ways which showed their increasing alienation from 
their own society. In their growing sense of isolation, 
their uneasiness at the fragmentation of modern American 
life, their disgust with materialism and profiteering indiviq- 
ualism, their sympathy with the primitive, the passionate 
and the oppressed, and in their changed attitudes toward 
sex and death, modern American writers have tended to 
find attractive and salutory the very aspects of Mexican 
society which had most disgusted the early writers of 
journals and the nationalistic novelists, poets, and essayists 
of the second half of the nineteenth century. In each period 
there have been interesting counter currents of thought, 
and there also has been a growing realization that the 
Hispanic Southwest provides an alternative to New England 
and the South as a source of tradition and folklore from 
which a literature can arise. This detailed study of chang- 
ing attitudes reflected in the ways in which American 
writers have treated Mexican culture aims at further clari- 
fication of some important phases of American literary 
thought. Microfilm $6.60; Xerox $23.40. 520 pages. 


AN HISTORICAL SURVEY OF THE DEVELOPMENT 

OF THE REGIONAL NOVEL OF NORTHEASTERN 

BRAZIL AND MORE ESPECIALLY OF THE WORKS 
OF JOSE LINS DO REGO 


(L. C. Card No. Mic 60-1101) 


Theodore Everett Rose, Ph.D. 
New York University, 1959 


The purpose of this investigation is to survey the 
development of the regional novel of Northeastern Brazil, 
with especial emphasis on the novels of José Lins do Régo 
as representative of that type of fiction. Data have been 
gathered from many historical sources to trace the social 
and cultural factors significant to the development of the 
regional novel. They have been evaluated according to the 
criteria of historical research, and presented in a series 
of essays that seek reasons why the regional literature of 
the Northeast has become the outstanding literary phe- 
nomenon of contemporary Brazil. The novels of the North- 
easterners have been analyzed and compared with those of 
nineteenth century Brazilian writers, and the works of 
Lins do Régo have especially been studied and compared 
with those of his contemporaries, in an attempt to find 
reasons why that author’s novels are the most representa- 
tive of the new genre. 

For almost 400 years, Brazil has had an intellectual 
and literary life. However, that life has generally reflected 
European literary and artistic fashions and taken most of 
its inspiration from cultural centers of Europe. Only 
during the romantic period of the nineteenth century did 
Brazil get its first novelists, although their works were 
generally poor in characterization, technique, and writing. 
At the turn of the twentieth century, Euclides da Cunha 
published Os Sertées, inaugurating a new, regional kind of 
literature, concerned with Brazilian society and problems. 
That work was instrumental in focusing the attention of 
Brazilian writers away from Europe and to their own cul- 
ture and society. World War I intervened, however, and the 
literati of Brazil again turned their eyes toward Europe. 
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In the early twenties, the modernist movement began. 
The modernists were preoccupied with things Brazilian 
and a complete abandon of the traditional and conventional 
means of artistic expression in béth arts and letters. 
Coincidentally, the Brazilian sociologist and social his- 
torian, Gilberto Freyre, began writing a series of articles 
on regional life in the Northeast and an interpretation of 
the social scene, and he organized in Recife, in 1925, the 
first Brazilian regional congress, dedicated to discovering 
a new set of vaiues that would harmonize with the tropical 
landscape and with Brazilian conditions of life. 

The combining influence of the modernist movement in 
the south and the regional movement in the north was 
significant in revolutionizing Brazilian literature. With 
the publication, in 1928, of Jose Américo de Almeida’s 
A Bagaceira, the novel, which during the modernist revolu- 
tion had been overshadowed by poetry, came into its own. 
The political, social, and cultural upheavals under the 
Vargas régime focused new attention on the life of the 
common people. Many Northeastern writers began to 
write social novels whose thesis was not always political 
propaganda but often merely an artistic recognition of 
Brazilian life. By the mid-thirties, their writing had 
gained acceptance throughout Brazil, not only as social 
documents but as works of art. 

The four Northeasterners who contributed most to the 
development of the new literary genre were Jorge Amado, 
José Lins do Régo, Graciliano Ramos, and Rachel de 
Queiroz. It is the work of Lins do Régo, however, particu- 
larly his Sugar Cane Cycle, that is most representative of 
the new regional literature. Although there are certain 
literary inadequacies in his work, Régo has succeeded in 
presenting a synthesis of his region’s society and culture, 
and in revealing the psychologicai truths inherent in all 
men. 

An examination of the social and cultural factors leading 
to the development of the regional novel, and an analysis 
of Régo’s work as representative of that type of fiction 
emphasize the importance of the genre in contemporary 
Brazilian literature. 

Microfilm $2.85; Xerox $9.90. 220 pages. 





A CRITICAL ANALYSIS OF THE FICTIONAL 
TECHNIQUES OF WILLIAM FAULKNER 


(L. C. Card No. Mic 60-1127) 


Father Malachy Michael Shanaghan, O.S.B., Ph.D. 
University of Notre Dame, 1960 


This thesis is a critical analysis of the fictional tech- 
niques of William Faulkner. In particular, this is an 
analysis of Faulkner’s handling of point of view and time 
sequences. The works selected for study are The Hamlet, 
Light in August, and The Town. 

The general question underlying this analysis is 
whether Faulkner uses techniques as ends in themselves 
or as means toward larger fictional goals. 

In The Hamlet Faulkner chose the point of view of 
omniscient narration. The appropriateness of the choice 
lies particularly in the accomplishment of the ‘wide sweep’ 
of panorama. Omniscience conveys the definitiveness of 
the Snopesian invasion of Frenchman’s Bend better than 
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any other strategy. Other corroborating effects thereby 
achieved are: a dimension of history by which the Snope- 
sian invasion is integrated with the total Yoknapatawpha 
legend; a two-dimensional focus, through the characteriza- 
tion of V. K. Ratliff, whereby the full extent of the new 
social class is realized; and, a fidelity of idiom through 
which a “lifelong attendance to the local scene” is mani- 
fested. 

The time sequences in The Hamlet are calculated to 
effect a dramatic tension between the “fluid” time in which 
Flem Snopes acts, and the “fixed” or Southern, “historical” 
time of the village. Suspense too is directly related to the 
handling of the time sequences. 

In Light in August Faulkner varies the point of view 
between omniscient narration and authorial speculation. 
The total effect is a powerful indictment of society, a 
highly resonant moral representation of the theme of iso- 
lation. The time sequences effect a general movement 
from the less remote to the more remote past. The end 
result is interaction between past and present and the 
effect of this on character. 

In The Town Faulkner tells his story through three 
first-person narrators. He achieves a comic folklore 
which is an admixture of native sharpness, romantic rhet- 
oric, and youthful objectivity. Sharp delineation of char- 
acter, as well as the representation a community mind 
and attitudes, results. The time sequences are so handled 
as to achieve a solid specification of the “new times” of 
the twentieth century. Also, there is effected an involve- 
ment of characters in the burden of history local. And, 
finally, a historical and geographic perspective is accom- 
plished in which Snopesism is seen as a distinct socio- 
logical and historical phenomenon in the larger pattern of 
the Yoknapatawpha legend. 

The analysis made in this thesis proves that Faulkner 
does not use technique for its own sake or in a vacuum, 
but rather that he controls technique and makes it serve 
the larger purposes of theme, characterization, and plot. 

Microfilm $3.10; Xerox $10.80. 239 pages. 











THE MODERN SCANDINAVIAN DRAMA: 
1900-1959. 


(L. C. Card No. Mic 60-1608) 


Evert Manfred Sprinchorn, Ph.D. 
Columbia University, 1960 


The purpose of this study is to acquaint the reader with 
the drama written in Danish, Norwegian, and Swedish since 
1900. The works of Bjgrnson, Ibsen, and Strindberg provide 
the background for this study but are not the subject of it. 

The material has been arranged to form one continuous 
narrative which falls quite naturally into three parts. The 
first part deals with the realistic drama under the influ- 
ence of Ibsen before the first World War. Reduced to its 
essentials, this pre-war drama shows the break-up of the 
middle-class family. In play after play the woman of the 
house is shown leaving her home to assert her independ- 
ence. The man of the house takes no action against her 
but places the blame for what has happened upon himself. 
Finally the children join in the rebellion against the father. 
Abandoned by both wife and children, the nineteenth-century 
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patriarch collapses, the family disintegrates, and the world 
of values which it represents dies. Among the playwrights 
‘discussed in this part of the survey are Gustav Wied, Henri 
Nathansen, Tor Hedberg, Per Hallstrém, Hans E. Kinck, 
Knut Hamsun, Helge Rode, Gudmundur Kamban, Johann 
Sigurjonsson, and Ernst Didring, while a special section 

is devoted to Hjalmar Bergman. 

During and after the first World War the revolt that 
began within the family flares up as a violent revolt against 
the family drama itself. The new drama is anti-domestic 
in matter and anti-realistic in manner. Nearly half of this 
survey concerns itself with this drama of revolt, with 
separate chapters on Par Lagerkvist, the chief exponent 
of expressionistic drama, on Kaj Munk, the reviver of 
heroic drama, and on Rudolf Varnlund and Nordahl Grieg, 
the two most important writers of proletarian drama. 

This part of the survey also includes a chapter on the rise 
of the new stagecraft and the roles played in this movement 
by Strindberg and the younger generation of critics and 
stage directors. 

As the revolt spends its force, family conflicts once 
again become the staple of the drama. The third part of 
this survey shows how the themes current before 1914 
continue to be developed, but with certain important varia- 
tions that stress the degradation of the rebellious woman, 
the decline of the mother as the white hope of the future, 
and the subjugation of man to ungovernable and irrational 
forces. Among the playwrights discussed here are Helge 
Krog, Vilhelm Moberg, Soya, Kjeld Abell, Ragnar Joseph- 
son, H. C. Branner, Stig Dagerman, and Ingmar Bergman. 

There is an appendix listing virtually all the stage 
works of the seventy-one playwrights discussed or com- 
mented on in the text. An extensive bibliography lists not 
only selected works on most of the authors but also works 
on theatrical conditions in the Scandinavian countries. 
Microfilm $4.30; Xerox $15.10. 333 pages. 


BARETTI AND THE SHAKESPEAREAN INFLUENCE 
IN ITALY: A STUDY IN EIGHTEENTH CENTURY 
POLEMICS IN ITALY. 


(L. C. Card No. Mic 60-1931) 


Gerald Alfred Tucci, Ph.D. 
New York University, 1960 


Chairman: Professor William W. Brickman 


The purpose of the proposed thesis was to investigate 
the polemics of Giuseppe Baretti, as occasioned by the 
introduction of Shakespeare’s works in Italy, and to see 
whether or not these polemics contributed certain changes 
in critical theory of eighteenth century literature in Italy, 
and anticipated the Romantic Movement. 

Specifically, the purpose was to determine the extent 
to which Giuseppe Baretti was influenced by the writings 
and teachings of those who molded his early years; to 
determine the extent to which he was influenced by the 
writings and teachings of his contemporaries, and by those 
who surrounded him throughout his life, both in England 
and Italy; to determine the origin of his ideas and opinions, 
in so far as Shakespeare was concerned; to determine to 
what extent he was responsible for the advent of Romanti- 
cism in Italy; and, finally, to determine how the revival 
of Baretti’s critical theories and the interpretation of 
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English literature to the Italians, and Italian literature to 
the English, could prove profitable to both countries in the 
present era. 

Historically, Italy inspired the foreigners, particularly 
the English, who found the Italian Renaissance fascinating, 
In literature, the works of Dante, Ariosto, Tasso, Petrarch, 
Cintio and Boccaccio were imitated and translated. Interest 
in Italian literature dates back to Chaucer, who borrowed 
from Boccaccio, and to Shakespeare, who borrowed from 
Cintio, Bandello and Ariosto. The closing of the theatres 
in England (1642), and the exile of its cavaliers to France, 
caused admiration for Italy to shift slowly to admiration 
for France. Gallomania was becoming more prominent; 
France, slowly but surely, was crying down everything 
Italian, and the English literally despised the Italian char- 
acter. The end of Italian eminence was inevitable ... 
with Addison’s Remarks on Several Parts of Italy (1705) 
and Sharp’s Letters from Italy (1765) giving it the final 
blow. 

Shakespeare was not made known to the Italians until 
the beginning of the eighteenth century, when Antonio Conti 
first introduced the Bard’s name. Paolo Rolli is considered 
the first Italian to understand and appreciate Shakespeare, 
albeit Giuseppe Baretti not only understood and appreciated 
him, but also evaluated his works for the benefit of his 
countrymen. Thirty years in England had made Baretti 
the only Italian ever to be admitted to the sanctum sanc- 
torum of Johnson’s literary coterie. Voltaire deprecated 
Shakespeare in the eyes of Europe with his Lettre a 
l’Académie Francaise (1776), and Baretti rebutted with 
his Discours sur Shakespeare et sur M. de Voltaire (1777). 

In preparing the thesis, the candidate collected a com- 
prehensive bibliography of sources relating to Giuseppe 
Baretti and Shakespeare’s impact on eighteenth century 
Italy. Letters of inquiry were written by the candidate to 
the many publishing houses in England, France and Italy, 
in order to locate rare materials. Letters were written, 
and visits made, to the libraries of Columbia University 
(and its Casa Italiana), and New York University, the New 
York Public Library, the Folger Shakespeare Library, 
the Library of Congress, the Britannica Library Research 
Service, and the Istituto Britannico of Florence, Italy. 

Primary and secondary source materials pertaining to 
Baretti and Shakespeare in eighteenth century Italy were 
collected and classified, and subjected to criticism. In 
accumulating all of Baretti’s writings, appropriate mate- 
rials were selected and delimited, and his opinions, teach- 
ings and criticisms were assembled. The selected mate- 
rials determined how and why Baretti developed his ideas, 
revealing, too, that his contemporaries revered Voltaire, 
and rejected both him and Shakespeare. Appropriate data 
were also selected to determine the extent to which Baretti 
was responsible for ushering Romanticism into Italy. The 
comments and critiques of later writers were examined, 
in order to determine the posthumous reaction to his 
writings. 

The conclusions reached were gratifying, since the 
analyzed data show that Baretti was influenced by those 
who molded his tender years, by his contemporaries, 
especially Johnson (“mio venerato maestro”), that he was, 
to some degree, unknowingly responsible for the “ro- 
mantic” trend in Italy, and that his critical theories and 
writings helped to foster a renewed Anglo-Italian literary 
and cultural rapprochement. By 1850, the Italians were 
finally becoming “educated” in Shakespearean matters, 
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and “the glory is all Italian if, at the height of the eight- 
eenth century, there was Baretti, with a vision of superior 
art, and not without courage, who took to defending one of 
the greatest geniuses that have ever given pleasure to 
mankind.” 








It is suggested that Baretti be treated more extensively 
in the anthologies of Italian literature, both here and abroad 
and that he be given more recognitionas an “Anglo-Italian,” 
with greater emphasis on his English writings. 

Microfilm $5.10; Xerox $18.00. 397 pages. 
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CURRENT PRACTICES IN VOCATIONAL HIGH 
SCHOOL LIBRARIES IN NEW YORK CITY 


(L. C. Card No. Mic 60-1939) 


Alex Dorin, Ed.D. 
New York University, 1960 


Chairman: Professor Forrest E, Long 


AIM OF THE STUDY 

The purpose of the investigation was to examine pro- 
grams and practices in the vocational high school libraries 
of New York City in terms of specific criteria, and to make 
recommendations for improvement. The study was divided 
into four phases: Identification of the basic principles; 
survey of programs and practices; evaluation in terms of 
the basic principles, and recommendations for improve- 
ment. 





IMPORTANCE OF THE PROBLEM 

Libraries in vocational high schools of New York City 
are confronted with a number of difficult situations: The 
purpils have significantly lower intelligence scores and 
reading grades than do pupils in academic high schools; 
librarians have great difficulty in providing suitable mate- 
rials for them, particularly in shop and technical subjects; 
there is an absence of free periods for voluntary visits to 
the library; administrators are not always fully cognizant 
of the contribution the library can make to the school 
program. 





PROCEDURES IN COLLECTING DATA 

A list of basic principles to govern the operation of 
vocational high school libraries in New York City was 
compiled after examination of the literature on school 
library services; consultation with administrators, and 
with vocational high school librarians. 

Interview schedules were compiled for principles, 
chairmen, guidance counselors, remedial reading co- 
ordinators and librarians. Visits were made to each of 
the vocational high schools of New York City, and inter- 
views were conducted with approximately one hundred 
persons. 

Additional data were derived from examination of the 
annual reports of the Director of School Library Services; 
annual reports of the vocational high school libraries; 
minutes and reports of the New York City School Librar- 
ians’ Association, and letters from publishers of books 
in shop subjects. 





CONCLUSIONS 

In slightly more than fifty per cent of the vocational 
high schools, libraries have the statue of separate depart- 
ment; and in only thirteen per cent of these schools, 
librarians participate in cabinet discussions. 

The Director of School Library Services and the New 
York City School Librarians’ Association recommend a 
minimum of two professional librarians in every school. 
The study revealed that only forty-two per cent of the 
vocational high school libraries are staffed with two pro- 
fessional librarians. 

In accumulating an adequate materials collection, the 
main problem seems to be the acquisition of books on 
sufficiently low readability levels to meet the needs of 
retarded readers, particularly in shop and technical areas. 

Organized programs of library instruction are offered 
in most of the vocational high schools. There is little 
correlation, however, between the work of the library and 
other areas of instruction, such as the remedial reading 
program, the guidance program, and the audio-visual 
program. 

Adequate use of student assistants is rendered difficult by 
the fundamental organization of the vocational high schools. 





RECOMMENDATIONS 

Libraries in the vocational high schools of New York 
City should be staffed with a minimum of two professional 
librarians; they should have the status of a separate de- 
partment, with the head librarian serving as a member of 
the principal’s cabinet. 

The library collection should include materials not 
available on the approved lists, but deemed appropriate to 
meet the reading and interest needs of the pupils. 

There should be a systematic reappraisal of the library 
instruction program. 

The library should pursue a vigorous program of ac- 
tivities to stimulate an interest in, and an awareness of, 
our cultural heritage. 

The library should provide opportunity for more effec- 
tive use of pupil assistants. 





NEED FOR FURTHER RESEARCH 








It is suggested that an investigation be made of library 
practices in vocational hizh schools of other large com- 
munities. The purpose of this investigation would be to 
compare and evaluate practices in the different areas with 
the view toward enriching the programs of library service 
in all vocational high schools. 
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THE CONTRIBUTION OF DANIEL FOWLE TO 
NEW HAMPSHIRE PRINTING, 1756-1787. 


(L. C. Card No. Mic 60-1655) 


Robert Wilson Kidder, Ph.D. 
University of Illinois, 1960 


Born in Charlestown, Massachusetts, in 1715, and 
apprenticed at nineteen to Samuel Kneeland, Daniel Fowle 
entered into partnership with Gamaliel Rogers in Queen 
Street in 1740. The partnership, which lasted ten years, 
provided Fowle with invaluable experience, as the firm 
printed at least 228 works on a variety of subjects and 
published two magazines and a newspaper. Fowle printed 
on his own from April 1750 until July 1756, but printed 
little after October 1754, after being arrested and im- 
prisoned for allegedly having printed The Monster of 
Monsters. Fowle moved to Portsmouth, New Hampshire, 
in July 1756, and the press was established by August, the 
month in which the prospectus for The New-Hampshire 
Gazette was printed. The first issue of the newspaper 
appeared on October 7, 1756. The first pamphlet to issue 
from the Portsmouth press was the Ames almanac for 
1757, printed in November 1756. 

Fowle was sole publisher of his newspaper until Sep- 
tember 7, 1764, when Robert Fowle, his nephew, became 
a partner in the firm. Robert Fowle was co-publisher of 
the newspaper until April 1773. Daniel Fowle later was 
behind the establishment of Benjamin Dearborn’s Free- 
man’s Journal on May 25, 1776; Robert Fowle’s New 
Hampshire Gazette, at Exeter, on May 22, 1776; and the 
Exeter edition of his own Gazette, published by Zechariah 
Fowle, another nephew. During the last years of Fowle’s 
life the paper was published by the various junior partners 
in his firm. 

The monopoly of the newspaper press exercised by 
Daniel Fowle during most of his career also extended into 
his work as a government printer. During the years 1756- 
1764 government printing constituted but 37 per cent of all 
printing, but during the partnership of Daniel & Robert 
Fowle, and from 1773-1786, government printing consti- 
tuted 50 per cent of the firm’s production, the major works 
being the two editions of the Acts and Laws printed in 1761 
and 1771. 

In his book and job-printing Daniel Fowle exploited the 
reading interests of the local populace. Fifty-six per cent 
of this other printing consisted of theological works; these 
included thirty-five sermons. Almanacs constituted the 
second largest group of books printed by the Fowle firm, 
twelve of the nineteen almanacs printed being the famous 
Ames almanacs. The bulk of the remaining twenty-four 
books printed by the firm were also works of a utilitarian 
character. 

In general, the printing practices of the Fowle firm 
conformed to the established practices of other colonial 
printers. The octavo, a favorite format for theological 
works, was the most common format used, and octavos 
were usually printed by the method of half-sheet printing. 
The folio format was used mainly for acts and laws and 
assembly journals. Rules and ornaments were the most 
important decorative devices employed in the Fowles’ 
publications, and decoration was generally limited to 
half-titles, title-page borders, and head-titles. 

Daniel Fowle, through his training of apprentices and 
his employment of junior partners, was the prime factor 
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in the establishment of other printing firms in Portsmouth 
and Exeter until the end of the decade. Thomas Furber, 
member of the firm of Furber & Russell (1765-1766), was 
a former apprentice of Fowle, as was Benjamin Dearborn, 
who began The Freeman’s Journal in 1776. The first two 
printers of Exeter--Robert-Luist Fowle and Zechariah 
Fowle--were nephews of Daniel Fowle, and the former 
had been both an apprentice and a partner of his uncle. 
Robert Gerrish, John Melcher (Fowle’s heir), and George 
Jerry Osborne, Jr., who were prominent Portsmouth 
printers after 1785, were also former apprentices of 
Daniel Fowle and were junior partners in Fowle’s firm 
during the period 1781-1785. 

Microfilm $6.65; Xerox $23.65. 521 pages. 








BOOK COLLECTIONS OF FIVE COLONIAL 
COLLEGE LIBRARIES; A SUBJECT ANALYSIS. 


(L. C. Card No. Mic 60-1661) 


Joe Walker Kraus, Ph.D. 
University of Illinois, 1960 


This historical study of the libraries of five colleges 
established during the colonial period of American history 
is more concerned with the availability of books and the 
nature of the book collections than with the details of insti- 
tutional history. It seeks to answer the following questions: 
What books were available in the colonial colleges? What 
were the predominant subjects in the book collections ? 
and, What use was made of the books? The sources are 
ten printed catalogs and five published lists of the prin- 
cipal donations of books to Harvard, the College of William 
and Mary, Yale, the College of New Jersey (Princeton), 
and the College of Rhode Island (Brown). Detailed informa- 
tion about the books in the libraries of the College of Phila- 
delphia (Pennsylvania), King’s College (Columbia), Dart- 
mouth, and Queen’s College (Rutgers) unfortunately is not 
available. The lists that are available, however, enable 
us to know what books were available in the library rooms 
of these five colleges at the following times: at Harvard 
in 1638, 1723-35, and 1790; at the College of William and 
Mary in 1695; at Yale in 1743, 1755, and 1791; at the 
College of New Jersey in 1760; and at the College of Rhode 
Island in 1793. 

Because the role of the college library was limited by 
the curriculum of studies in the early American colleges 
as well as by the availability of books, a description of the 
subjects that were taught, the methods of teaching and 
learning, and the academic preparation of the teachers 
and students is presented in Chapter II. The development 
of the book collections was affected by many factors in the 
history of the libraries--fires, donors, and finances--to 
name a few, hence, Chapter III is a chronological account 
of the nine colonial college libraries. 

The major portion of the dissertation is a study of the 
titles in the book collections. A card file was prepared 
for the books listed in the catalogs and lists of donations, 

a file of some 21,000 cards. Each book title was verified 
by standard bibliographical sources and classified into 

one of ten subjects. From this classified file, the book 
collections of the five colleges were compared. In Chapters 
IV and V the characteristics of these book collections are 
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noted by a Statistical table showing the proportion of titles 
in each subject and by a bibliographical essay in which the 
more important books are indicated. 

In Chapter VI, information on the use of books in colo- 
nial college libraries has been drawn from the regulations 
governing the use of the libraries, from the library cata- 
logs themselves, from a list of books in use at the time of 
the Harvard fire of 1764, and from reading lists by Presi- 
dent Samuel Johnson of King’s College and Provost William 
Smith of the College of Philadelphia and students at Harvard 
and the College of Rhode Island. 

The concept that colonial college libraries were little- 
used museums of antiquated books of theology is not 
substantiated by this study. A substantial book collection 
was developed at Harvard by 1790 and smaller but useful 
collections were available at Yale, the College of Rhode 
Island, the College of William and Mary, and the College 
of New Jersey. The libraries were well supplied with 
_ theological works but not to the exclusion of important 
works of history, literature, and science, the three addi- 
tional major subjects in the collections. The available 
testimony indicates that students were urged by their 
teachers and college presidents to use the libraries by 
progressively liberal regulations for the libraries, by 
selected reading lists, by catalogs with books designated 
for lower classmen, and in one library, by a collection 
of books set aside for undergraduate use. 

Microfilm $4.00; Xerox $14.20. 312 pages. 


CHARACTERISTICS OF THE RESEARCH LITERATURE 
OF THE FINE ARTS DURING THE PERIOD 
1948-1957. 


(L. C. Card No. Mic 60-1689) 
Wesley Clark Simonton, Ph.D. 
University of Illinois, 1960 


An analysis was made, following the traditional methods 
of earlier citation analyses, of the footnote citations in six 
scholarly journals in the field of the Fine Arts for the 











period 1948-1957. The six journals--Archivo espafiol de 
arte, Art Bulletin, Bollettino d’arte, Burlington Magazine, 
Gazette des beaux-arts, Zeitschrift fiir Kunstgeschichte - - 
were chosen to represent the work of scholars of different 
nationalities. Major findings for the total sample are as 
follows: There is a wide title dispersion, with only 18 per 
cent of all titles cited being cited more than once; 28.6 per 
cent of all citations are to serial titles and 71.4 per cent 
are to non-serial titles; 70 per cent of all citations are to 
works classifying in the field of the Fine Arts and 16.6 per 
cent are to works in the field of History; German titles 
are cited more frequently than those of any other language 
(26.1 per cent of all citations), with English (20.5 per cent) 
and French (19.0 per cent) next in rank; a little less than 
one quarter of all citations are to works published since 
1940, a little over one half are to works published since 
1920 and approximately three quarters are to works pub- 
lished since 1900. 

Analyses were also made of various sub-samples of 
the total sample, according to the specific field of the Fine 
Arts and nationality of the subject discussed in the articles 
from which the citations were drawn. Separate analyses 
were also made of the six source journals--subjects and 
nationalities discussed and subject, language, and date 
dispersion of the citations. Date and form dispersions for 
the various fields of the Fine Arts correspond closely to 
the figures for the total sample, but the language and 
subject dispersion figures vary considerably. Italian sub- 
jects are the most discussed and in every journal except 
one, Painting is the most discussed field. The Spanish 
scholar is the most provincial in his choice of subject, the 
German scholar is the most provincial in his choice of 
sources, the American and British scholars are the most 
international in choice of subject, and the French and 
Italian scholars represent something of a middle ground, 
both in choice of subject and choice of sources. 

Comparison of the findings from the Art Bulletin sub- 
sample with citation analyses of American journals in 
other subject fields was also made. The Fine Arts scholar 
was found to be more dependent on non-serial titles, on 
foreign language works, and on older materials, than either 
the scientist cr the social scientist. 

Microfilm $2.50; Xerox $4.40. 83 pages. 
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ON INVERSION OF THE LAPLACE 
TRANSFORMATION BY MEANS 
OF A STEP FUNCTION 


(L. C. Card No. Mic 60-1969) 
Lewis Edwin Batson, Ph.D. 
The University of Texas, 1960 
Supervisor: W. T. Guy, Jr. 


The Laplace transform, f, of a given function F is 
obtained by the process 


i @) 
f(s) = { e~S* F(t) dt 
o+ 


This thesis deals with the problem of inversion; that is, 
the problem of finding the function F corresponding to a 
given function f. 

It is shown that, under proper conditions, an operation, 
represented here by A(s,T,n), may be applied to f with 
the result: 


ie 6) 
A(s,T,n)f(s) = i [A(s,T,n)e~5*] F(t) dt 


ec 
-| G(s,t,T,n)e~S* F(t) dt 
0+ 


where the operation A(s,T,n) has been so chosen that 


1 for 0<t<T 
lim G(s,t,T,n) = Cr(t) -=: 
n © 0 for 0<T<t 


Then, under proper conditions, 


lim [A(s,T,n)f(s)] -[.. jim. G(s,t,T,n)e~** F(t) dt 


n~-o 
re © 
= Cr(t)e-S* F(t) dt 
J Oo+ 
ma 
= e~St F(t) dt 
/0+ 





Now F may be found, except at its points of discontinuity, 
by differentiation with respect to T: 


sT G_ 4; f = 
ee aT lim. [A(s,T,n)f(s)] = F(t) 


This procedure may be regarded as based on the use 
of the step-function Cy (t). The thesis carries out the 
derivations of two inversion processes of the above type, 
in which the resulting formulas are of widely different 
appearance. It also shows the possibility of finding 
numerous other such formulas, the differences among 
which are due to different choices of the operations 
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A(s,T,n), but all of which are based on the use of C T(t). 
The discussion of how further inversion formulas might 
be developed involves the Laplace transform of C y(t). 

As a by-product of the latter discussion, a set of very 
interesting relations among the Bernoulli numbers is 
found. Microfilm $2.50; Xerox $4.40. 84 pages. 


ROTATIONS IN LOCALLY BOUNDED 
LINEAR METRIC SPACES WHICH 
ARE NOT LOCALLY CONVEX 


(L. C. Card No. Mic 60-1618) 


Mildred Jeannette Brannon, Ph.D. 
University of Illinois, 1960 


A rotation of a linear metric space X about its zero 
element @ is a one-to-one isometry of X onto itself such 
that @ is a fixed point of the transformation. It has been 
proved by S. Mazur and S. Ulam that all rotations of a 
locally convex real linear metric space are linear trans- 
formations, and Z. Charzynski has proved the same result 
for any finite-dimensional real linear metric space, 
regardless of the topology induced by its metric. 

The present study determines certain conditions under 
which rotations will be linear transformations of a locally 
bounded real linear metric space X whose metric neigh- 
borhoods are not locally convex. 

Two elements, x and y, of such a space are called 
metrically additive whenever 


lx + yll= Wxll + [yl 


and it is proved that the property of metric additivity is 
preserved under the operation of rotation of the space, 
independently of any special properties which a particular 
metric in X might possess. Various results relative to 
metrically additive points are obtained, and it is shown 
that the classes of metrically additive elements of such a 
space determine a partial ordering of the space. Given 
any element xéX, two sets determined by this element 
are defined: 





H(x) = {yeX: wexX, ||w+x|] = || w|| 
+ ||xl]=>llw+yll = |lwll + ly}. 
H'(x) ={weX: ||w+x|| = ||w|| + |[x|l }- 


It is seen that various restrictions on the metric in X 
induce certain special properties in the H - sets and 

H' - sets of the space, causing them to resemble in many 
ways the Boolean algebra of measurable sets, modulo 
sets of measure zero, in a measure space. If X isa 
function space, H' (x) becomes the set of all elements in 
X which are orthogonal to those in H(x). It is finally 
proved, by the use of general properties of H - sets and 
H' - sets as well as by more special properties of the 
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spaces in question, that all rotations of the spaces 1? and 
L?, 0<p<1, as well as those in certain related spaces, 
are linear transformations. 
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VECTOR SPACES OF LIGHT INTERIOR 
ORIENTATION-PRESERVING C' FUNCTIONS 


(L. C. Card No. Mic 60-1746) 
William Virgil Caldwell, Ph.D. 
' University of Michigan, 1960 


Let {9 be a domain in the complex plane and let a(x,y), 
b(x,y), c(x,y), and d(x,y) be Hélder-continuous on &, such 
that 


(1) 4be - (a + c)? >0, b>O. 


Then a, b, c, and d determine a linear elliptic system 
{ of first-order partial differential equations 


U, = aV, + bVy 





(2) 
-U, = cV, = dV 


‘J a 
If a= d and 


be ~- a” = 1, 


J is said to be a Beltrami system and if a = -d, & is said 
to be a Bers system. 

A function, f, is said to be pseudo-regular in J if 

(i) | J(£)| (The determinant of the Jacobian matrix of f) 
is positive in 2 except for at most a countable number of 
points having no interior limit point, and 

(ii) J(f) has rank zero at every point where | J(f)| 
vanishes. 

The purpose of this study is to investigate the neces- 
sary and sufficient conditions for a collection, WU, of light 
interior orientation-preserving C' functions defined on 
{ to form a maximal real linear vector space in the set 
of all light interior orientation-preserving functions de- 
fined on Q. 

It is shown that if W is a maximal real linear vector 
space of pseudo-regular functions on D such that W con- 
tains at least two linearly independent functions, W/ con- 
sists of solutions of a uniquely determined elliptic system, 
{, of first order linear partial differential equation and 
conversely, if W is the set of solutions of an elliptic 
system, {, Wis a maximal real linear vector space in 
the space of light interior orientation-preserving functions 
defined on 9. If, in addition, & is either a Bers system 
or a Beltrami system, then every function f in W has the 
same eccentricity and this eccentricity depends only on 
the coefficients of &. 

Microfilm $2.50; Xerox $3.00. 52 pages. 

















PERRON SUMMABILITY AS RELATED TO 
DENJOY TYPE QUASI ANALYTIC FUNCTIONS 


(L. C. Card No. Mic 60-1629) 


Gregory Lawrence Curme, Ph.D. 
University of Illinois, 1960 


Given f(x) € C,, (A= 0, 1, 2,...), -o0<x<o, where 
Ca, are the Denjoy quasi analytic classes, an infinite 
series representation is developed for f(x) in terms of its 
initial values at x = 0. 


0 ty ty 1 we €% 
00 Vv 
f(x) = 2) (-1)” | | | el om a, 
y=0 i=0 
Xp *y-1 *y-2 *1 Xo 
x tyti ty t2 
vt. 
[fff few tie 
i=0 


Xyti Xp *p-i Xy Xp 


1 1 1 
+ + « > 
Yo Ar 2 Az K/ Av 
the Ay define the particular C, of f(x). 
Some further theorems and lemmas are developed 
concerning necessary and sufficient conditions for peri- 
odicity of f(x). 
An infinite set of functions, {¢. (x), :(x), $2(x), °°", 
¢x(x), -::} is introduced with 


where f° (0) = £(0) and xy = 








oe + 








x tn tn-1 ts te 
n-1 
re I at; 
i=0 
a , ee x x 
¢,, (x) = n n-1 n-2 2 5 
x th the ts ts 
n-1 
eee ; I dt; 
0 0 0 0 0 — 
x thoi th ts tes 
n 
Babe ee 
1=0 
Mnti *n *noy =e 
x tn4+1 th t, ts 
n 
ff fo J] ga 
1=0 
0 0 0 0 0 


and shown to meet the three conditions of Perron sum- 
mability. 

Finally, if f(x) € Ca, it is proved that if -o<a<o, 
then f(a) can be obtained from the divergent Maclaurin 
series expansion of f(x) via the particular Perron process 


n 
¢,,(x) in the following manner. Let S, = 2) b,x” be the 
K=o 
first n+1 terms of the Maclaurin series expansion of 


; ee 
(72 tan~* x); then f(a) = mm DD Snon(x). 
n=0 
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DECISION PROBLEMS OF FINITE AUTOMATA 
DESIGN AND RELATED ARITHMETICS 


(L. C. Card No. Mic 60-1757) 


Calvin Creston Elgot, Ph.D. 
University of Michigan, 1960 


Certain formal arithmetics may be employed as design 
languages for finite automata. In these arithmetics (de- 
sign) conditions, the notion of automaton, and the notion 
of an automaton satisfying a condition are all expressible. 
An automaton satisfies a condition if a certain formula of 
the arithmetic is valid. 

For certain arithmetics algorithms are produced which 
enable one to decide. 


(1) whether a given automaton satisfies a given condi- 
tion, 


(2) whether there exists an automaton satisfying a 
given condition (and if there is one, producing one), 


(3) whether there exists at most one automaton satis- 
fying a given condition, 


(4) whether a given sentence is true. 


These results make use of a theorem (5.3) which char- 
acterizes finite automata behavior by means of formulas 
of an arithmetic. The following corollary is typical of the 
side results obtained. If a natural number is identified 
with the set of natural numbers less than it, then the first 
order theory of quasi-finite (finite or finite complement) 
sets of natural numbers based upon the Boolean set opera- 
tions and the property of being a natural number is de- 
cidable. 

For certain other arithmetics, it is shown that algo- 
rithms of the type indicated above fail to exist. 
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CENTRAL INTERTWINING NUMBERS FOR 
REPRESENTATIONS OF FINITE GROUPS 


(L. C. Card No. Mic 60-1641) 


John Arthur Ernest, Ph.D. 
University of Illinois, 1960 


This investigation was motivated by the work of 
Professor G. W. Mackey. (See his “The Theory of Group 
Representations,” University of Chicago mimeographed 
notes, 1955.) The author hopes this thesis will serve as 
a useful prolegomena to the more general study of central 
intertwining numbers for representations of locally com- 
pact groups. 

Let F be an algebraically closed field whose charac- 
teristic is either zero or a prime number which does not 
divide the order of any groups under consideration. Let 
L be a representation, over F, of a finite group G. The 
intertwining algebra of L is defined to be the algebra of 
all linear operators T on the representation space of L 
such that T L, = L, T forall x in G. The central 
intertwining number of L is defined to be the vector 
space dimension CI(L) of the center CR(L) of the inter- 
twining algebra of L. Then CI(L) is equal to the number 


of distinct (i.e., non-equivalent) irreducible components 
of L. If CI(L) = 1, L is called a factor representation. 
CR(L) is characterized as follows. Let C,,...,Cm 
denote the distinct conjugacy classes of G and let S; = 
y L,, i=1,...,m. Then CR(L) is the vector space 
generated by ee me 

Let H be a subgroup of G. We introduce the following 
notation. If L is a representation of H, let (G|L) denote 
the representation of G induced by L. Consider now the 
problem of determining CI(G|L). According to the above 
characterization, this problem is reduced to that of deter- 
mining conditions for the linear independence, over F, of 


the operators S; = ae ris,, 4*1,... 
s i 


C,,...,C,, are the conjugacy classes of G. 





»m, where 


m 
Theorem 1. }/j-, aj Sj = 0, for some a;€F, if and only 





Corollary. Let 0,,.. 


if, for each reG, 


m 
Dyizr Oi L.= 0, 
xé€rCjNH 


(Summations over empty sets are defined to be equal to 
zero.) 


., 0, be the representatives of the 
right H-cosets of G, where k =[G:H]. Then . ai §; = 


0, for some a;€ F if and only if 














m 
Diz ai 2d. , Ly = 9, 2 ts eee - 
x€CiO0jNH 
Let R;; = > ns ee Oo eee 
J x€Ci0jNH 2 
Then {(R;,, Rj,,---, Rj.) : i=1,...,m} isa set of 


kq*-dimensional vectors over F, where q = dim(L). Then 
CI(G | L) is equal to the maximal number of these vectors 
which are linearly independent over F. In particular, if 
L is linear, then (Rj;), 1<i<m, 1<j<k, isan mxk 
matrix over F and CI(G|L) is the rank of this matrix. 

If H is a normal subgroup of G, a method is developed 
for reducing the problem of computing C1(G| L) to the 
special case where L is an irreducible representation of 
H. Using this reduction we get the following purely group 
theoretical result. 


Theorem 2. Let H be a normal subgroup of G. Then the 





number of conjugacy classes of G is less than or equal 
to [G:H] times the number of conjugacy classes of G 
which are contained in H. 


Theorem 1 is used to derive the following result. 


Theorem 3. Let H be a subgroup of G and let L bea 








factor representation of H. Then (G| L) is a factor rep- 
resentation if and only if, for each conjugacy class C of G, 


} asa L, = 0, for each r€G such that r¢H. 
xéerCnH 
Applications of these results to the theory of linear 


representations are given. 
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ALMOST PERIODIC POINTS IN TOPOLOGICAL 
TRANSFORMATION SEMI-GROUPS 


(L. C. Card No. Mic 60-1818) 


Arlington Michael Fink, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Carl E. Langenhop 


This study is concerned with topological transformation 
semigroups and several point properties of the transfor- 
mation semigroup and their relationships. 


Definition 1. (X, T, 7) is a topological transformation 
semigroup if and only if X is a topological space, T isa 
topological semigroup with identity, and 7 is a mapping of 
X X T into X such that 





(1) m is a continuous function of two variables; 


(2) (x,e)m = x for all x in X and where e is the iden- 
tity of T; 


(3) ((x,t)7,s)m = 
s in T. 


(x,ts) for all x in X and all t and 


Definition 2. (X, T, 7) is friendly at x if and only if given 
an open set U containing x and a t in T it is true that 
there exists an s in T such that (x,ts)q is in U. 





Definition 3. Let there be distinguished in T a class of 
subsets D called admissible. (X, T, 7) is recursive at x 
if and only if given an open set U containing x it is true 
that there exists an A in D such that (x,A) 7 C U. 





Definition 4. If D is the class of syndetic subsets of T, 
then “recursive” is replaced by “almost periodic.” A set 
is syndetic in T if and only if there exist compact sets K 
and M in T suchthat KA = AM = T. 





Definition 5. (X, T, 7) is a strong attractor at x if and 
only if there exists an open set U containing x such that 
for every y in U-{xT} it is true that yT OM xT = $4, 


yT xT = andxTN yT #6. xT=L) {(x,t)r}. 
teT 


The recursive property at x carries over to points of 
the form (x,t)m under the additional hypothesis that 
(X, T, 7) is friendly at x and other mild restrictions. 

It is shown that (X, T, 7) cannot be both a strong attractor 
and almost periodic at x. 

A section of the paper is devoted to the relationships 
among the Bohr, Maak, von Neumann and Gottschalk defi- 
nitions of almost periodicity and the almost periodicity 
defined in this paper. A summary of these relationships 
is given in a schematic drawing. With the appropriate 
identifications the almost periodicity defined in this paper 
is equivalent to the Bohr, von Neumann, and Maak defini- 
tion ona group. For T real, almost periodicity, Gott- 
schalk almost periodicity and Maak almost periodicity on 
a semigroup are equivalent. 
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CERTAIN CYCLIC INVOLUTORY MAPPINGS 
ON HYPERSPACE SURFACES 


(L. C. Card No. Mic 60-1899) 


Stanley Frank, Ph.D. 
The University of Florida, 1960 


This dissertation is divided into two main sections. 
The first section contains three relatively independent 
chapters. The first of these chapters describes the 
mapping of cubic plane curves on a cubic surface ina 
space of three dimensions. The second chapter is a study 
of seventh degree plane curves mapped on a rational 
surface in a space of six dimensions. The third chapter 
deals with the mapping of a quartic surface in a space of 
three dimensions upon a surface in a space of thirty-eight 
dimensions. 

The second section constitutes a study of the mapping 
of certain plane eleventh degree curves invariant under 
an involution of order eleven. An intensive investigation 
of three branch points, which result from the mapping, 
is made. Microfilm $2.50; Xerox $6.20. 130 pages. 


INFINITE SYMMETRIC GROUPS 
AND MONOMIAL GROUPS 


(L. C. Card No. Mic 59-4971) 


Allan Brasted Gray, Jr., Ph.D. 
New Mexico State University, 1960 


This paper answers several questions about infinite 
symmetric groups and monomial groups for which partial 
answers have already been given; it also answers ques- 
tions which have not been previously raised, in particular 
the questions answered in chapter 2. 

Before proceeding further a few definitions are needed. 
Let M be a set with o(M) = B > d= X,. A permutation s 
is a one to one transformation of M onto M. We will use 
the notation M(s) to be the set of all x in M such that 
xs # x. Denote by S(B,C) the group of s such that 
o(M(s)) < C. The groups S(B,C), are called infinite 
symmetric groups where C is an infinite cardinal less 
than or equal to B*, the successor of B. A cycle of a 
permutation s is a minimal non-empty subset of M such 
that c(s) = c. A permutation is called a transposition if 
it has one cycle of two elements and all other cycles have 
only one element. The set A(B), of all elements of S(B,d) 
which are the product of an even number of transpositions, 
is a group and is called the alternating group. A set T is 
said to be a set of generators of a group G if the small- 
est subgroup of G which contains T is G. If T is a set 
of generators of G and no proper subset of T is a set of 
generators of G then T is an irreducible set of genera- 
tors of G. Let H be a group. A monomial substitution 
over H is a linear transformation mapping each element 
x of M is a one-to-one manner onto some element y of 
M multiplied by an element h of H. The multiplication of 
elements of H by elements of M is just a formal multi- 
plication. The set 5(H;B,C,D), B* > C >d, B* > Ded, 
of all substitutions with less than C of the h’s different 
from the identity of H and less than D of the y’s different 
from the corresponding x, is a group and is called a 
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monomial group. If B is a finite cardinal then C = 
B* = D. 

Crouch has found irreducible sets of generators of 
S(d,d) and A(d). In chapter 1 these results are generalized 
to give irreducible sets of generators of S(B,d) and A(d). 
Realizations of these irreducible sets of generators are 
given. Chapter 1 is concluded by showing that any group 
can be imbedded in a group with an irreducible set of 
generators. 

It is shown in chapter 2 that if G is an infinite sym- 
metric or alternating group and H is a non-identity 
normal subgroup of G then there is an element a€G such 
that every element of H is conjugate to a commutator of 
a if and only if there is an element aeG such that 
o(M(a)) = o(M(b)) for all elements beH. It is also shown 
in chapter 2 that if G is an infinite symmetric or alter- 
nating group and H is a normal subgroup of G then there 
is an element aé€G such that every element of H isa 
commutator of a if and only if there is an element aeG, 
such that o(M(a)) > o(M(b)) for all elements beH. 

In chapter 3 an infinite number of terms are found of 
the derived series of £(H;B,C,D), d<C<D<B*. The 
derived series is found for =(H;B,d,D), B*>D>d. The 
derived series of all other monomial groups was known 
previously. It is shown that every element of £(H;B,C,D), 
B* > D>C >d is a commutator. 

Holmes has found the automorphism group of >(H;B,C,D) 
for the case C = d and D < B. In chapter 3 the auto- 
morphism group of £(H;B,C,D) is found for the case 
C=d and D= B’, the case Bt > D>C >d, and the case 
B >D=C>d. The automorphism group of £(H;B,C,D) is 
not known if C = D= B* or if C > D. The characteristic 
subgroups of £(H;B,d,B*) are found thus completing the 
solution of the problem of finding the characteristic sub- 
groups of £(H;B,d,C), Bt => C 2d. 

Chapter 4 determines the normal subgroups of 2, ,,(H) 
for n= 3,4 that are not contained in the basis group thus 
filling a gap in the theory. 

Microfilm $2.50; Xerox $5.00. 98 pages. 


SOME ASPECTS OF STATISTICAL INFERENCE 
FOR CONTAGIOUS DISTRIBUTIONS 


(L. C. Card No. Mic 60-1824) 


Shriniwas Keshavarao Katti, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. John Gurland 


Efficient methods of estimation such as maximum 
likelihood and minimum chi-square yield highly cumber- 
some equations to solve in a number of cases. In view of 
this, a study has been made of methods of estimation 
which yield simple equations to solve and which do not 
lose too much efficiency. It was found that in the particu- 
lar case of the two parameter families, Neyman Type A 
and Negative Binomial (Pascal), the method of using the 
first moment and the first frequency and that of using the 
first moment and the ratio of the first two frequencies 
have high efficiency when the mean and the variance of 
the distribution are small while the method of the first 
two moments is considerably superior to the above meth- 
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ods when the mean and the variance are large. Since the 
regions in which these methods have high efficiency are 
different, a study was made of the minimum chi-square 
method of estimation which uses more than two statistics, 
The efficiency of using the following three sets of statis- 
tics have been studied: (i) the first three factorial cumu- 
lants, (ii) the first two factorial cumulants and the 
logarithm of the zero frequency and (iii) the first two 
factorial cumulants and the ratio of the first two frequen- 
cies. All of these methods are more efficient than the 
methods given above which use only two statistics through- 
out the parameter space. Particularly, the efficiency of 
the method using the set (ii) of statistics was found to have 
remarkably high efficiency in a large region in the param- 
eter space. Since this method is much simpler than the 
method of maximum likelihood, it can be advantageously 
used in practical problems. 

As an aid in selecting one of these methods of estima- 
tion when one is faced with a sample, a preliminary test 
has been suggested which has the asymptotic property 
that it selects the best of the methods at hand. A measure 
of reliability of statistics is also suggested which can be 
used for selecting good statistics. 

A model has been developed for the distribution of 
dental caries in children and the parameters of the re- 
sulting distribution estimated by using the first two fre- 
quencies. The close fits obtained indicate that the model 
is realistic and that the method of estimation is not too 
inefficient. 

It is also shown that the form of contagious distribution 
changes from time to time and from one system of sam- 
pling to another and is, in general, too complex to permit 
simple maximum likelihood estimates. It is hoped that 
the discussion in this dissertation will be helpful in 
formulating methods of estimation that will make the 
fitting of such complex families feasible. 

Microfilm $2.50; Xerox $8.40. 184 pages. 





THEOREMS ON ABELIAN GROUPS 
(L. C. Card No. Mic 60-1852) 


Samir Anton Khabbaz, Ph.D. 
University of Kansas, 1960 


1. The subgroups of a divisible group G which are inter- 
sections of divisible subgroups of G: 


In his book Abelian Groups L. Fuchs asks: Which are 
those subgroups L of a divisible group G that can be 
represented as intersections of divisible subgroups of 
G? If K is Abelian, let T(K) denote the torsion sub- 
group of K, K, the primary p-component of T(K), 
P(K) ={p|p is prime and & xeK of order p}, S(Kp) = 

xeK|order x=p or|}. Let Mc denote ‘an intersec- 
tion of divisible subgroups of G.’ It may be assumed 
L is reduced. 

















Theorem 1. T(L) is Nc iff S(L,)<S(Gp) whenever 
S(Lp) # 0. 

Theorem 2a, L is Ng iff T(L) is NG and P(G/L)Cc P(G). 
Theorem 2b. L is Nc iff T(L) is NG and LMR is zero 
or of type >(a,, @2, as, ...) for any subgroup R of G 
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isomorphic to the additive group of rationals where (see 
Kurosh, Theory of Groups vol. I, p. 208) a; = 0 if 
p,€P(G) and a; = o otherwise, and p,, pz, Ps, ..- is 
the sequence of primes. 





Corollary. If L is NG and L= iM CG, then L’ is NG 
iff T(L’) is NG. This is in particular true if L’ C L. 


Corollary. Any Abelian group L can be embedded in a 
divisible group G of cardinal X, (cardinal L) such that 
any subgroup of L is an intersection of two divisible 
subgroups of G. 


2. Abelian torsion groups having a minimal system of 
generators: 








Let S be a system of generators of a group G. 


S is called minimal if no proper subset of it generates G. 


S is called minimum if no n elements of S can be re- 
placed by n-1 elements of G so that the resulting 
system stil: generates G. 


Theorem. Let G be a primary p-group. Then the 
following statements are equivalent. 


(I) G has a minimal system of generators. 


(II) Some system of representatives of some basis 
of G/pG generates G. 


(III) G is finite or G/pG has the same power as G. 


(IV) G has the same power as a basic subgroup of 
itself. 


(V) G has a direct summand which is a direct sum 
of cyclic groups and has the same power as G. 


(VI) G has a minimum system of generators. 


(VII) G is finite or the automorphism group of G has 
power equal to that of the set of all subsets of G. 


(VIII) G is finite or the automorphism group of G has 
power exceeding that of G. 


Generalizations of this theorem to certain modules are 
given. 

In his book Abelian Groups L. Fuchs asks: Which 
are the cardinals m for which there are no m-indecom- 
posable reduced primary groups of power m? 

As a corollary of the equivalence of (IV) and (V) 
above we have: 





Theorem: There exists an m-indecomposable reduced 
primary group of infinite cardinal m if and only if 


there exists an infinite cardinal n<m suchthat n™>m. 
Microfilm $2.50; Xerox $3.60. 63 pages. 


AN IMBEDDING SPACE FOR 
SCHWARTZ DISTRIBUTIONS 


(L. C. Card No. Mic 60-1671) 


Donald Earl Myers, Ph.D. 
University of Illinois, 1960 


This paper is a continuation of one by Ketchum and 
Aboudi? utilizing some of the properties of analytic func- 


tions to define distributions. Since a two sided Laplace 
Transform where it exists, is analytic in an open strip S 
in the complex plane, a set of transforms is closed under 
addition by considering all functions analytic in §. For 
such a strip S, o, <R(z)<o,, an Ls-Distribution is 
defined to be in effect the symbolic inverse transform of 
a function analytic in S. 

Using a metric defined in W. J. Thron’s text® on com- 
plex functions such a set becomes a complete metric 
space. In trying to construct a relationship between such 
a space and that of the Schwartz Distributions it is seen 
that certain well-behaved functions which are represented 
in the latter space do not have transforms and hence are 
not in the space of Ls-Distributions. As noted above the 
space is complete under the chosen metric. The following 
is an example of the method of extension of the space. 
Consider the function F(t)=1. Although F(t) does not 
have a transform all of the following do; 


Fi (t)=1, -ist <i 


0, otherwise. 


If lil +o the sequence {Fj (t)} does not converge to F(t) 
either in the ordinary topology or the metric defined for 
Ls-Distributions but the sequence does represent F(t) 
point-wise. In this way the sequence of transforms deter- 
mines a new object. 

Not every sequence of Ls-Distributions is a useful 
object. A sequence is called Fundamental if for any open 
interval in the t-line the difference of all but a finite num- 
ber of pairs of elements of the sequence is an Ls-Distri- 
bution with zero point-values? in that interval. Because a 
different sequence of covering intervals could have been 
used in the example it is necessary to define an equiva- 
lence relation between Fundamental Sequences of Ls- 
Distributions. The equivalence classes are called General 
Ls-Distributions and for any fixed S the space of Schwartz 
Distributions can be imbedded in the set of classes or 
G.Ls.D’s. The proof of this imbedding theorem is by 
construction of the isomorphic element using the integral 
representation of a Schwartz Distribution on a closed 
interval.? 

Preliminary to the above mentioned theorem it is 
shown that the equivalence relation is invariant with 
respect to addition, differentiation and point-values where 
they exist. 

The topology of the imbedding space is defined in 
terms of the metric on the isomorphic subspace of Ls- 
Distributions. It is shown that convergence in Schwartz’s 
sense for a sequence of Schwartz Distributions’ implies 
convergence of the sequence of their representatives in 
the imbedding space to the same limit isomorphically. 

An example is given to disprove the converse of the above 
theorem. Microfilm $2.50; Xerox $3.00. 36 pages. 
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DEVELOPMENT OF MULTISTAGE DESIGNS FOR 
STATISTICAL SURVEYS IN THE PHILIPPINES 


(L. C. Card No. Mic 60-1831) 


Burton Torres Onate, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: Dr. Herman O. Hartley 


This study was concerned with the development of mul- 
tistage designs for the Philippine Statistical Survey of 
Households. The present basic design is known as multi- 
stage sampling with complete replacement of primaries. 
To estimate the stratum, sector and country totals, a self 
- weighting estimation procedure was utilized. This esti- 
mator was made unbiased by imposing restrictions on the 
over-all raising factor within sector and on the stratum 
constant in the urban areas or on the primary constant in 
the rural areas. A ‘short cut’ method of variance estimate 
for sector and country totals was presented. This estimate 
was unbiased if the numbering of the primaries within 
strata was assumed to be independent and was done at 
random. It was, however, of low precision as compared 
to the ‘standard’ or ‘stratified’ variance estimate. 

Reduction in the cost of listing was accomplished 
through a segmentation procedure of the sampling area 
(barrio, poblacion or precinct). The basic idea was to 
split the sampling area into segments and to carry out the 
listing operation only for a sample of three of the segments 
to be rotated from visit to visit. This technique reduced 
the cost of listing from 15 to about six per cent of the 
over-allfieldcost. A rotation scheme was developed in 
order to minimize response resistance of panel house- 
holds. A rotation group consisted of three sample seg- 
ments; two segments or 67 per cent of the sample seg- 
ments were common from visit to visit and one segment 
or 33 per cent was common from year to year. The prob- 
lem of sampling rate within segments and its relation to 
the self weighting unbiased estimation procedure were 
discussed. A simplified field procedure was described. 

To increase the precision of estimate for total, ratio 
estimation was introduced into the urban design. An esti- 
mated gain of about 20 to 25 per cent was obtained with 
the use of ratio estimators for population in listed house- 
holds for a sector of seven randomly selected strata in 
urban Manila. To further increase the precision of esti- 
mates, composite estimation was instituted into the design. 
The form of the composite estimate was similar to the one 
developed by the U.S. Bureau of the Census in 1954. Mod- 
erate gains in precision were attained for the estimates of 
visit to visit change and visit to visit a year ago change. 

A finite population theory was developed. The popula- 
tion consisted of the S! rotations where S was the number 
of segments in the barrio or secondary. S was usually 
small. An unbiased composite estimate of the barrio total 
and its approximate variance were derived. This vari- 
ance had two components, namely: the within rotation and 
the between rotation components. The leading terms in 
this variance were the within segment and between seg- 
ment components of a simple two-stage sampling with 
equal probability and without replacement at each stage. 
The within rotation component was compared and identified 
with the within segment variance of the U.S. Bureau of the 
Census composite estimate. The identification of the be- 





tween rotation component with the between segment vari- 


ance was more difficult to make. 
Microfilm $2.70; Xerox $9.25. 205 pages, 


SOME THEOREMS ON THE GROWTH 
OF PARTITION FUNCTIONS 


(L. C. Card No. Mic 60-1674) 


Subramonier Parameswaran, Ph.D. 
University of Illinois, 1960 


Let A. < Ae< .... be a sequence of positive numbers 
tending to infinity, and let 0 = vy»><v,<v2< .... bethe 
additive semi-group generated by this sequence. Con- 
sider the weighted partition function p(v,,) defined by 
the generating function 
W(k) oe 
= D pve” ™, 

m=0 


where ¥(k) is a function on the positive integers into the 
non-negative reals such that the sum and product are both 


f(s) = tl (1 - e7 SAK) 
k=1 


convergent for alls > 0. Letting n(u) = 2 yW(k) and 
k Su 
P(u) = 
Visu 


(1) f(s) = exp |. . _ naan} =s + P(u)e™ $" du. 


-e7 su 


p(v; ), we see that 


Further, let L(u) denote a slowly oscillating function in 
the sense of Karamata. [Sur un mode de croissance régu- 
liére des fonctions, Mathematica (Cluj) Vol. 4, (1930) 

Pp 38-53] 

In the thesis it is shown that an asymptotic relation of 
the form n(u) ~ L(u) as u —~+ oo, implies an asymptotic 
relation of the form log P(u) ~ [M*(u)]~* as u +0. 
Here M* (x) is a slowly oscillating function related to 








x 
M(x) = f L(u)-u7*du, by means of the implicit formulae 
0 


M* (xM(x)) - M(x) —-1 asx +0 
M(xM* (x)) - M*(x)—~1 as x —++00. 


The.function M* is called the conjugate of M. The exist- 
ence and asymptotic uniqueness of M* for a given M has 
been established by N. G. DeBruijn [ Pairs of slowly 
oscillating functions occurring in asymptotic problems 
concerning the Laplace transform, Nieu. Arch. v. wisk. 
(3) Vol. 7(1959) Pp 20-26.]. The deduction in the reverse 
direction has been possible only under further hypotheses 
on L(u). 

This investigation is the continuation of E. E. Kohl- 
becker’s work. [See his dissertation, University of 
Illinois, 1956, or Weak asymptotic properties of parti- 
tions, Trans. Am. Math. Soc. Vol. 88 (1958) Pp 346-365]. 
He has proved that for a > 0, n(u) ~ u® L(u) as u + + © 


if and only if log P(u) ~ u2/ ar L,(u) as u —+ +0, where 














L:(u) is a slowly oscillating function related to L by 


means of a certain implicit formula. The case a = 0 is 
the subject of investigation in the thesis. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











MATHEMATICS 





More generally, we start with equation (1), where n(u) 
and P(u) are functions on the non-negative real numbers 


R R 
such that | n(u)u~* du and [. P(u)du exist in the 
0 
Lebesgue sense for every R>O. Then if L(u) is a slowly 


x 
L(u)u~ du —~ + co with x, 
Xo 


oscillating function, M(x) = 


and M* isa slowly oscillating function conjugate to M, 
we obtain the following. 


(i) If n(u) ~ L(u) as u —+ +o and P(u) is non-decreas- 
ing, then log P(u) ~ [M*(u)]~* as u — + &, 


(ii) If log P(u) ~ [M*(u)]~* as u —- + and if n(u) is 
non-decreasing, then n(u) ~ L(u) as u — + oo, provided 
L(x) ~ J(x) as x —++ co, where J(x) is differentiable 
J' (x) 
J(x) 





and x is non-increasing. 

To prove (i) we go from the assumption on n(u) to a 
resulting property of the generating function f(s) by an 
Abelian argument and then from this property of f(s) to 
the assertion about P(u) by a Tauberian argument. To 
prove (ii) we go from the assumption on P(u) to a result- 
ing property of f(s) by an Abelian argument and then from 
this property of f(s) to the assertion about n(u) by a 
Tauberian argument. This latter Tauberian argument 
consists of two stages, the first of which makes use of a 
well-known Theorem [Theorem 108, G. H. Hardy, Diver- 
gent Series, Oxford, Clarendon Press, 1956]. 
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Supervisor: H. O. Hartley 


In sample surveys ratio estimators are formulas that 
make use of values of auxiliary variables whose population 
mean is known along with data on the variable whose mean 
is to be estimated. The first part of this thesis is a 
presentation of the properties of unbiased ratio estimators. 
_ Let y denote the characteristic whose population mean 
Y is to be estimated and let x be a variable with known 
mean X. The estimator y = yX/x, where y and x are 
sample means, is frequently used to estimate Y. Formulas 
for the bias and variance of this estimator in terms of 
parameters of the population distribution of the y’s and 
x’s have only been obtained as approximations valid for 
large samples. However y is known to be biased with the 
bias decreasing for increasing sample size. In survey 
designs involving small samples from many strata the 
combined bias in y may be of such a magnitude as to 
avoid use of this estimator. _ 

An unbiased estimator for Y, which is based on means 
of ratios rather than a ratio of means, is given by 









» . wz. (N-1)n 
= Xr + N(n-1) 





y (y - xr), where r; = y;/x;, r = 


Dr; , N is the number of elements in the universe, and 


n is the sample size. 

This thesis contains a derivation of the variance of y' 
in terms of ordinary moments about the mean and product 
moments which is exact for any size of sample from a 
finite universe. The variance is obtained through opera- 
tions with trivariate symmetric functions. Conversion 
tables giving the symmetrics in terms of power sums and 
vice versa are included in an appendix. 

In subsequent sections several estimators of the y' 
type and their variance are developed for stratified and 
two-stage sample designs. Approximate conditions are 
obtained for which the unbiased estimators are preferable 
to the biased estimators. Several methods for estimating 
the variance of y', including some short cut schemes, 
are given in an appendix. 

The second part of this thesis is an examination of the 
estimation of variances in sample designs where the total 
sample has been allocated to strata or stages according 
to procedures for obtaining “optimum” estimates of 
population means or totals. The purpose is to find out if 
optimum allocation for estimating a mean is also optimum 
for estimating the variance of the mean, and if not to 
appraise the loss in using a design that is not optimum 
for the variance. 

It is shown that the best allocation for estimating the 
variance of the mean may depart from that which is opti- 
mum for the mean. The nature of the allocation formulas 
and some calculations for specific cases indicate that 
losses in efficiency of variance estimates are not extreme 
in a variety of situations. 

Microfilm $2.50; Xerox $5.60. 114 pages. 
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The thesis consists of three parts. In Part I, let A be 
an algebra of continuous complex-valued functions vanish- 
ing at infinity on a locally compact Hausdorff space X. 
Then a closed set MCX is called a closed rim if f(M) = 
f(X) for all fe A. Closed rims are similar but usually 
not identical with the Silov boundary. Every closed rim 
contains a minimal closed rim. However, in contrast to 
the Silov boundary, minimal closed rims need not be 
unique. Evidently the Silov boundary is contained in every 
closed rim. As in the case of Silov boundaries, many 
algebras A as above have no non-trivial closed rims; 
that is, the only closed rim is X itself. Actually to 
exhibit a non-trivial minimal closed rim seems to be 
difficult; one such minimal closed rim is given. 

Without using this terminology, Hewitt and William- 
son [8] use certain closed rims to prove that every 
absolutely convergent Dirichlet series that never vanishes 
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has an inverse of the same type. Their results on closed 
rims can be generalized. For example, let G be a com- 
mutative free semigroup with identity 1 and generators 


{agtaeaA- For each ae A, let fg be a continuous function 
from [0,1] to [0,1] such that fg(0) = 0 and f,(1) = 1. 
Then 


M=  U _{xX:X is a semicharacter on G, 
0<o<1 


|X(qq)| = f,(0) for all aeA} 


is a closed rim for the algebra of Fourier transforms 
defined on the maximal ideal space of (,(G) (or, equiva- 
lently, on the set of semicharacters of G). 

Part II deals with the measure algebra 9n(G) of certain 
semigroups G. Let G be a linearly ordered set topolo- 
gized with the order topology. Suppose that G is locally 
compact and define xy = max(x,y). Then G is a topologi- 
cal semigroup. Hewitt and Zuckerman [11] study the 
algebra (G) where G is assumed to be compact. Most 
of their results carry over to the local compact case. The 
semigroup G, of semicharacters (including the zero 
semicharacter) can be identified with the Dedekind cuts 
of G. Thus G, has a natural ordering. With this order- 
ing, the order topology of G, coincides with the Gel’fand 
topology. Necessary and sufficient conditions for a con- 
tinuous function having finite variation on G, to be the 
Fourier transform X of some rA€M(G) are given. Using 
these conditions, it is easy to see that %(G) is a self- 
adjoint commutative Banach algebra and that every non- 
negative measure A€%™m(G) has a square root; i.e., a 
measure v suchthat yv*py =A. It is also proved that 
m(G) has no irreducible measures. In spite of many 
similarities, m(G) is not isomorphic to any algebra € .(X) 
where X is a locally compact Hausdorff space. 

Malliavin [16] has shown that if G is a non-compact 
locally compact commutative group, then there is some 
closed ideal in %(G) which is not the intersection of 
maximal ideals. If G is the locally compact semigroup 
considered above, then every closed ideal in %m(G) is the 
intersection of maximal ideals. 

Part III establishes the following theorem. Let G be 
a commutative semigroup and let S be a subsemigroup. 
Then if X is a semicharacter on S, the condition 


alb and a,beS imply |x(a)| = |x(b)], 


is necessary and sufficient for X to be extendable to a 


semicharacter on G. 
Microfilm $2.50; Xerox $6.20. 128 pages. 


SOME COMPACT PRODUCT SPACES 
WHICH CANNOT BE IMBEDDED IN 
EUCLIDEAN n-SPACE 


(L. C. Card No. Mic 60-1796) 


Beauregard Stubblefield, Ph.D. 
University of Michigan, 1960 


Many of the investigations in topology are concerned 
with the determination of necessary and sufficient condi- 





tions that a certain (finite or infinite, denumerable or 
nondenumerable) number of mutually disjoint spaces of a 
given class may or may not be imbedded in Euclidean 
n-space, (or, more generally, an n-manifold). 

This thesis is concerned with the impossibility of 
imbedding the Cartesian product of a Claytor curve with 
I™-? in Euclidean n-space, E”, for n = 2 where the 
letter I denotes the closed unit interval [0, 1] of the 
space R of real numbers. The Main Theorem of the 
thesis is proved separately for each of the two Claytor 
curves with each proof being based on four lemmas which 
depend upon the fact that the spaces involved are compact 
spaces and that a function defined and continuous on a 
compact space is necessarily uniformly continuous. 

It is shown that E* contains uncountably many mutually 
disjoint Claytor curves. This result gives rise to the 
interesting observation that for any space S, though the 
non-imbeddability of S x I in E™ is a necessary condi- 
tion for E™ not to contain uncountably many mutually 
exclusive spaces each of which is topologically equivalent 
to S, the condition is not necessarily sufficient. 

As an application of the Main Theorem, it is obtained 
that a necessary condition that the Cartesian product of 
1™-?, n > 2, and a Peano continuum S which contains no 
local cut points be imbeddable in E” is that S can be 
imbedded in a 2-manifold. The Main Theorem gives rise 
to still another important result. It is shown that if M is 
the union of the universal plane curve and an arc, the two 
having exactly one end-point of the arc in common, then 
there exists no homeomorphic function mapping M x I™~? 
into E”. 

It is well known that although a primitive skew curve 
is a union of a finite number of one-dimensional Peano 
continua, it is homeomorphic with no subset of E’. How- 
ever, it is locally imbedded in the plane. It is proved in 
this thesis that if P is a Peano Continuum, then a suffi- 
cient condition that P be locally imbeddable in E” is that 
P x I™”’ be imbeddable in E™ for some n > 2. 

Microfilm $2.50; Xerox $3.00. 42 pages. 





A REPRESENTATION THEORY FOR 
THE LAPLACE TRANSFORM OF 
VECTOR-VALUED FUNCTIONS 
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University of Illinois, 1960 


Let X be a complex Banach space and I an arbitrary 
interval. We denote by 2/°(1,X) (resp., VU (I,X), U*(1,X)) 
the class of all functions a on I to X such that the ele- 
ments of X which are of the form 


2, [a(tj) - a(r;)], 
j=1 


where the [rj ,t;] are disjoint finite sub-intervals of I, 
constitute a bounded (resp., conditionally weakly compact, 
conditionally compact) sub-set of X. Further, let 0**(I,X) 
consist of all functions a on I to X such that for some 
constant M > 0, 
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2 llatt;) - a(r;)|| <M 


for all finite collections of disjoint bounded sub-intervals 
of L 
The Laplace-Stieltjes transform f of a function a 
which is in °({0,R],X) for all R > 0 is defined by 
oo R 


f(s) = Jo-"*aate ~ pum fen staat) (s complex), (1) 


if the limit exists. As in the scalar case, it can be shown 
that there exists a real number go,(a) such that the im- 
proper integral (1) converges if Re(s) > o,(a) and 
diverges if Re(s) < o.(a). Furthermore, f is strongly 
analytic in the half-plane Re(s) > o,(a). 

In general, the complex inversion formula does not 
hold. The following theorem indicates under what condi- 
tions the inversion holds. 


Theorem 1. Let a > max [0,0,(a)], then 





r Sla(t -0) + a(t + 0)] (t > 0), 

if aeV™ ([t-o, 
t+o],X) for 
some o >0Q, 


(t = 0), if 
aeVU™([0,0], 
X) for 
some o > 0, 


\ 6 (t < 0). 


a+iT 
lim | est Ks) ds “| 5 a(0+) 


T —»o 
a-iT 





Let .2(X) be the class of functions on (0,~) to X 
having strong derivatives of all orders in 0 <s<o. For 
each positive integer k, the Widder operator L;, is de- 
fined on 2(X) by the formula 

(-1)* k kt (k) 


L;f(s) = — ©) f ©) 


(s > 0, f € O(X)). 
We denote by .2“(X) (resp., D°(X)) the sub-class of 
2(X) which consists of all f in £(X) such that the set 
consisting of all elements of X of the form 

n J 
> | L,f(s)ds (k= 1,2,.. ), 
=1 YT; 
where the [rj ,t;] are disjoint finite sub-intervals of 
(0,©), is conditionally weakly compact (resp., condition- 
ally compact) in X. The space -/°(X) will consist of all 


f in d(x) having the property, that for some N > 0, 


2) 


[sk I| £%) (s) || ds < N(k-1)! (k=1,2,.. ). 


0 








Theorem 2. A function f on (0,~) to X is the Laplace- 
Stieltjes transform of some function a in }J“%([0,~),X) 
(resp., 17°([0,~),X), 172([0,0),X)) if and only if f belongs 
to D*(X) (resp., O°(X), D*(X)). 

An operator T on L4[0,~] to X is dominated by a 
non-negative function u in LP[0,~] (1/p + 1/q = 1) if 


Irv |] < fury |v¢ty| at 


0 





for all v in L4[0,~}. 

The space X is said to be of type )(l<p<~.), 
if every bounded operator T on Lao. (1/p + 1/q = 1) 
which is dominated by some u in LP[0,~] has an ab- 
stract integral representation 


Tv = [ et w(tyat (v € L?[0, ~]) 


i] 
with gin B?[x] = BP([0,~],x). 


Theorem 3. A function f on (0,~) to a Banach space 
X of type (Dp) (1 < p < ~) may be represented as 





f(s) = ferst g(tyat (s > 0) 


with gy € B?[X] if and only if 
(i) f € D(X), lim f(s) = 6, and 
SsS—e co 


(ii) there exists a non-negative function u in LP [0,~] 
such that 
l|Lxt(s) |] < Lic fe~Stu(tyat 


0 
for all s > 0 and k = 1,2,.. 


Theorem 4. A function f on (0,0) to an arbitrary 
Banach space X may be represented as 
2) 





f(s) = [ent y(t)dt (s > 0), 
0 
where ¢ is an essentially weakly compact valued (resp., 
compact valued) element of B“[X] if and only if 


(i) fis in D(X), and 


(ii) the set 
k+1 
Ss k 
{- f'*) (s) : s > 0, k = 0,1,2,..} 
is conditionally weakly compact (resp., conditionally 
compact) in X. 
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ANTONIO DE CABEZON’S CANTUS-FIRMUS 
COMPOSITIONS AND TRANSCRIPTIONS. 
(VOLUMES I-III). 


(L. C. Card No. Mic 60-1737) 


Elinore Louise Barber, Ph.D. 
University of Michigan, 1960 


Foremost among Spanish keyboard musicians of the 
sixteenth century was Antonio de Cabezon (1510-1566), 
blind organist and composer who served the Spanish royal 
family for forty years. A few pieces attributed to “Antonio” 
and thought to be Cabezon’s work were published in Luys 
Venegas de Henestrosa’s Libro de cifra nueva in 1557, 
though the large body of his music remained unpublished 
until it appeared in a posthumous edition of 1578 entitled 
Obras de musica para tecla, harpa y vihuela de Antonio 
de Cabezon. 

Although Cabezon was probably never entirely forgotten, 
knowledge of his music must have been rare after the 
beginning of the eighteenth century. Felipe Pedrell’s 
nineteenth-century edition of a portion of Cabezon’s work, 
made before the stylistic traits of Renaissance music had 
been brought into sharp focus, is unfortunately incomplete 
and burdened with a number of editorial and typographical 
errors. Higinio Anglés made the Libro de cifra nueva 
available as the second volume of Monumentos de musica 
espanola. His edition is, however, without detailed ana- 
lytical commentary. 

Knowledge concerning Cabezon’s life and work is scant, 
and secondary sources often mix conjecture and evidence 
in speaking of him. The need for historical and analytical 
studies of Cabez6n and his work as well as further editions 
of his music is, thus, apparent. 

The present study bases its edition and analysis of 
Cabezon’s cantus-firmus compositions and intabulations 
upon a transcription of the entire tablature of the Obras 
de musica and that portion of the Libro de cifra nueva 
containing hymn compositions attributed to “Antonio.” 
Sources for transcribing these tablatures, in which pitches 
are represented by numbers, were a copy of the Obras de 
musica currently owned by the Library of Congress and 
an exceedingly rare copy of the Venegas de Henestrosa 
volume held by the Biblioteca Nacional of Madrid. 

In placing Cabezon in his time, generous reference has 
been made to contemporary theoretical and historical 
treatises as well as to keyboard music of the fifteenth and 
sixteenth centuries. The findings of the study are ar- 
ranged in three volumes: the first, an analytical and 
historical study; the second, an appendix bringing together 
essential historical material in the form of a “Cabezon 
Reader”; and the third, an edition of Cabezén’s Kyries, 
Magnificats, psalm versets, fabordones, settings of the 
hymn Pange lingua, and ten selections from his transcrip- 
tions of compositions by Josquin, Morales, Richafort, 
Crecquillon, Clemens non Papa, Willaert, and Claudin 


de Sermisy. 
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In addition to presenting a stylistic analysis of Cabe- 
zon’s works based on pre-existent material, the study has 
been able to determine the validity of certain Cabezén 
biographical information regularly quoted and to draw 
some general conclusions about Cabezén’s work. Cabezén, 
though a highly original composer, was not an innovator. 
He worked largely within the forms and the modal and 
metrical systems current in Spain during his lifetime. 
Furthermore, the rather considerable stylistic differences 
between some of the “Antonio” pieces and the works of the 
Obras can be logically explained when it is established 


that Cabez6n’s compositions must have been preserved 


mostly as recorded from improvisation. Thus, each of the 
two editions probably represents the stylistic tendencies 
of the person who noted it down and edited it. The music 
of Antonio de Cabez6én might, then, be more properly 
called “music in the style of Antonio de Cabezon.” Cabe- 
zon’s works, though ostensibly for keyboard instruments, 
harp, and vihuela, do possess stylistic traits which show 
a sensitivity to the possibilities and limitations of the 
organ and may probably be considered primarily as organ 
music. The music is elegantly conceived and put together 
with superb craftsmanship. Having retained its freshness 
over the centuries, it speaks a language intelligible to the 
twentieth century and deserves to be better known. 
Microfilm $9.95; Xerox $35.45. 788 pages. 





“DER FREIE SATZ” BY HEINRICH SCHENKER: 
A COMPLETE TRANSLATION AND RE-EDITING. 
VOLUME I: THE COMPLETE TEXT. 
VOLUME II: SUPPLEMENT OF 
MUSICAL EXAMPLES. 

[A translation by Theodore Howard Krueger 
from the Second Edition as edited and revised 
by Oswald Jonas and also incorporating material 
from the First Edition as published in 1935 
at Vienna by Universal Edition. ] 


(L. C. Card No. Mic 60-1558) 


Theodore Howard Krueger, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Thomas S. Turner 


Scope: 

Twenty five years ago Der freie Satz was published. 
This dissertation includes an English edition with com- 
mentary. Gustave Reese has urged such translations to 
supply source materials in music. 

Mosco Carner and Felix Salzer have discouraged 
translating this work on grounds of its abstruse style and 
complex content. This edition, therefore, does not hope 
to be the “last word,” but a carefully thought-out “first 
word” to stimulate further study. Schenker’s book is 
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frequently cited and discussed because of its admitted 
importance: English readers should have the access to it 
which this dissertation furnishes. 

The dissertation also has a Preface and Introduction; 
a new Foreword precedes Volume II. In intent and effect 
these textual adjuncts are a commentary on Freie Satz, 
and an introduction to Schenker. 








Schenker’s Life: 

Born in 1868, Schenker studied in Vienna on an Imperial 
scholarship working under Bruckner, became a composer, 
subsequently concentrated on private teaching, writing 
about, and editing of music. Brahms recommended his 
compositions and theoretical writings. Schenker pursued 
theoretical research until his death in 1935. 

His most enthusiastic supporters (ex-pupils) often 
disagree about his accomplishments and intentions; never- 
theless, his contribution to analytical theory for classic 
and romantic music has been of genuine significance, as 
was his instrumentality in the establishment of the 
Meisterarchiv, a photographic collection of original 
scores and sketches. His great influence is often unsus- 
pected even by those affected. 








Schenker’s Theories: 

Historical survey. His constant growth implicitly 
demanded revision of earlier works, to re-align them with 
subsequent thought; Schenker never revised his publica- 
tions because of constant preoccupation with newer ones. 
At death he was planning a Theory of Performance, and 
new Proto-line Tables. 

Harmony (1906) already hinted at his notion of stratifi- 
cation, while advancing thoughts which Schenker would 
later have rejected. The Tonwille pamphlets then fore- 
cast the proto-structure and proto-line concepts -- later 
keystones of his system. Masterworks of all dimensions 
were thoroughly analyzed and discussed. Der freie Satz 
appeared posthumously. 

Schenker’s firsts. Schenker often mentioned his 
accomplishments which were first in specified fields. 
One was his distinguishing between voice-leading and 
harmony; he was first to reveal stratification; he had 
priority in Holographology. 

Questionable theories. Schenker’s polemics and 
emphasis on German genius beclouded the validity of his 
musical views. He minimized the aesthetic impact of 
compositions not fitting his analytical schemes, nurturing 
pessimistic views about the future of musical art. He 
compared musical and biological events, reaching un- 
reliable conclusions; his harmonic generation theories 
required restudy. 

Schenker’s Writings. Besides the volumes mentioned 
above are three yearbooks, larger analytical works like 
the Ninth Symphony and Beethoven’s Fifth Symphony, 
plus others. - 



































Translating and Editing: 

The first edition. This does not contain the orderly 
Synthesis observers like Milton Babbitt, Nathan Broder, 
Felix Salzer, and Roger Sessions desired. An analytical 
approach to the “masterpiece,” it depicts the “back- 
ground,” “middle ground,” and “foreground,” stating 
Schenker’s most mature thoughts on the proto-structure 
and proto-line, 

The second edition. Oswald Jonas carefully and artis- 














tically edited the work in the original German, making it 
available again, increasing readability, and deleting mis- 
takes. Added cross-references and accuracy make this 
edition highly valuable. 

Problems. Translating Schenker’s vocabulary into 
English was obviously difficult, since many terms were 
new even in German. Auskomponierung, Gliederung, 
Schicht, Stufe, Urlinie, Ursatz, and Zug have been vari- 








ously interpreted before, but here pertinent and valid 
translations were always sought, if not always found. 
Long, complex sentences compounded difficulties. 

Supplement of Musical Examples. Schenker’s 877 
graphic examples are of greatest significance, although 
complicated because of their esoteric symbology. A for- 
eign language to traditionally-trained musicians, the novel 
ideograms are nevertheless few in number and compre- 
hensible. 








Conclusion: 





Seen as a whole, the system of Schenkerian analysis 
described in Der freie Satz offers the greatest promise as 
a tool in the study of classical period music; its less 
obvious value as an analytical technique for contemporary 
music should neither be minimized nor dismissed, how- 
ever. Microfilm $6.65; Xerox $23.65. 523 pages. 





AN EXPERIMENTAL STUDY OF THE EFFECT 
OF PRACTICE UPON IMPROVEMENT 
IN MELODIC DICTATION 


(L. C. Card No. Mic 60-1715) 
Harry Marble Langsford, Ph.D. 
Michigan State University, 1959 


Statement of the problem 





The problem under examination in this experimental 
study is one of major importance to the teacher of melodic 
dictation. Simply stated, the problem was to determine 
whether or not any relationship exists between the amount 
of practice time spent in melodic dictation and the amount 
of improvement shown over a given period of time. 

This experimental study was founded upon one basic 
premise, which is that the skills involved in taking melodic 
dictation as well as the other skills which are dealt with 
in aural harmony courses are improvable. This empirical 
knowledge, however, had not been validated by sufficient 
experimental studies. It was with this lack of statistical 
information in mind that the present study was undertaken. 


Methods of procedure 








The population of the study was comprised of students 
from the writer’s second-semester ear training classes 
at Wayne State University. 

In order to gain the necessary knowledge of the rela- 
tionship between practice and improvement, an experi- 
mental design was evolved whereby all participating 
students submitted to a controlled test-practice-retest 
situation. 

The entire population at the beginning of the semester 
took a tape-recorded melodic dictation test devised by the 
writer, and individual scores were noted. In addition, a 
series of aptitude tests was given (Drake and Seashore), 
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and three matched groups were formed on the basis of 
these test results. Each group was then assigned a 
different number of hours to practice melodic dictation 
during the semester; i.e., ten, twenty, or forty hours. At 
the end of the semester, after all practicing had been 
completed, the tape-recorded melodic dictation test was 
regiven. The scores from this testing were also noted 
and the variances between the two testings were subjected 
to statistical analysis so that the relationship between 
practice time and improvement could be computed. The 
same procedure was replicated a second semester to 
increase the size of the population and the validity of the 
results. The total population of the study was forty-eight 
students: twenty-seven the first semester and twenty-one 
the second semester. 


Statistical analysis 

The data thus obtained were subjected to various sta- 
tistical techniques. A “t” test was employed to test the 
significance of the gains within and between all groups 
each semester. By means of the simple analysis-of- 
variance technique, an F ratio was computed for the total 
population of each experiment, and for the two experiments 
combined, to statistically determine the relationship be- 
tween practice time and improvement. 





Results of the study 

1. Although the mean gains within each group both 
semesters were found to be significant, no significant 
statistical relationship was found to exist in either experi- 
ment between the amount of time spent in practicing 
melodic dictation and improvement. 

2. Practice is effective, but the amount of improve- 
ment is not necessarily the result of, nor proportionate 
to, one factor only; i.e., amount of practice time. 

3. All students, with only one exception, made im- 
provement. 

4. The twenty-hour groups, as a whole, seemed to 
show a somewhat higher mean gain than either the ten- or 
forty-hour groups. 

5. Controlled experimentation in the area of melodic 
dictation is very difficult. In addition, the relatively small 
population of this study created limitations which must be 
recognized in the interpretation and application of the 
results. The uncontrolled variables such as the amount 
of practice time spent outside of class in sight-singing, 
rhythmic dictation, et cetera, undoubtedly influenced the 
individuals’ amount of improvement in melodic dictation. 

6. Students with more than three years of piano study 
tended to make more than the average amount of improve- 
ment. Microfilm $2.50; Xerox $7.40. 156 pages. 





THE ESTABLISHMENT AND EARLY 
DEVELOPMENT OF BEGINNING PIANO CLASSES 
IN THE PUBLIC SCHOOLS, 1915-1930. 


(L. C. Card No. Mic 60-1782) 
Sally Alicia Monsour, Ed.D. 
University of Michigan, 1960 


Among the important trends in public school music 
since 1900 has been the establishment of beginning instru- 





mental classes as a part of the regular school curriculum, 
The purpose of this study is to describe the development, 
scope, and nature of the classes in piano from their initia- 
tion in 1915 to the climax of their establishment in 1930. 

The first portion of the study deals with the following 
general influences that prompted schools to organize 
classes: (1) the social prestige of the piano during the — 
late nineteenth and early twentieth centuries, (2) the pro- 
hibitive expense of private lessons, (3) the educational 
climate, and (4) the commercial interests of piano manu- 
facturers. 

Subsequent sections deal with the scope and nature of 
the piano classes beginning with a description of the early 
centers of activity before 1920, and followed by a detailed 
discussion of the spread and growth of the piano class idea 
from 1920 to 1930; support from the profession of music 
education; teacher training in the piano class method; and 
the reactions of private piano teachers to the movement. 

The earliest notable work was done in the cities of 
Minneapolis, Minnesota, and Lincoln, Nebraska, where 
classes originated under the direction of two recognized 
pioneers of the movement, Thaddeus P. Giddings and Hazel 
Gertrude Kinscella. With these centers as a starting 
point, piano classes were subsequently established in 
several large cities and numerous smaller communities 
reaching a total of 880 by 1930. 

The classes were promoted and sponsored by the Piano 
Section of the Committee on Instrumental Affairs of the 
Music Supervisors National Conference, a group which 
represented the leading authorities on piano class instruc- 
tion. These individuals--T. P. Giddings, Helen Curtis, 
Osbourne McConathy, and W. Otto Miessner--compiled 
the Guide for Conducting Piano Classes in the Schools 
which contained recommendations on such administrative 
features of instruction as scheduling classes, determining 
appropriate class size, financing the program as a whole, 
obtaining needed equipment, managing the classrooms, 
and evaluating pupil progress. These recommendations 
are described in the study together with a brief account of 
the manner in which classes were organized and adminis- 
tered in eight large cities and one rural community. 

The study includes an analysis and summary of the 
basic courses of instruction published especially for use 
in the piano class. The first half year of study, as stipu- 
lated in the pupil’s books and teacher’s manuals, is out- 
lined in detail. Two divergent piano teaching techniques 
for beginners were represented in these publications: 

(1) playing the piano and reading music notation simul- 
taneously from the first lesson, and (2) playing the piano 
first by rote using previously acquired song material as 
a basis. 

In general, the problems of organizing piano classes 
were not easily overcome. The early proponents of violin, 
flute, or clarinet classes dealt with instruments which are 
particularly adaptable to group performance. The piano, 
however, is basically a solo instrument, and grouping 
several pianos together for performances accomplishes 
little from an aesthetic standpoint. In addition, the neces- 
sity of using keyboard replicas which practicality de- 
mands, required the development of teaching techniques 
which were unfamiliar to the majority of private teachers 
who were recruited to teach the classes. 

Since 1930 the number of piano classes has declined 
by approximately 70 per cent. Besides numerous organi- 
zational difficulties which may have contributed to this 
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decline, the social and economic forces of the twentieth 
century seem to have diverted public interest in home 
piano playing and consequently lessened the demand for 
school instruction. 

Microfilm $2.60; Xerox $9.00. 197 pages. 


CONCERTINO FOR PIANO AND ORCHESTRA 
AND QUINTET FOR BRASS AND PIANO 


(L. C. Card No. Mic 60-1568) 


Alf Loran Olsen, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor John C. Simms 


ANALYSIS OF CONCERTINO FOR PIANO 
AND ORCHESTRA 


This Concertino was written during 1958 and the fall 
of 1959. The work is in one movement, mainly Allegro in 
character. Elements of rondo and sonata-rondo form 
have been used, the three main sections being approxi- 
mately equal in length. 

The Concertino begins with a short introduction con- 
sisting of chords in the strings contrasted with free piano 
passages and tremolos in improvisatory style. 

The main theme generates from an ascending semitone 
figure occurring in the first trumpet (bar 13). The solo 
piano (bar 18) and orchestra alternately expose parts of 
the main theme, utilizing motive expansion, until at bar 45 
the strings produce a long melody built from the main 
motive. A second idea is introduced momentarily by the 
piano at bar 61. This idea, containing ascending sixteenth- 
notes, is derived from the main theme, which returns at 
bar 74, ending the first section at bar 83. 

A link, recalling the free introduction, leads to the 
middle section (bar 103). This is an expansion of the 
second idea, followed by a development of all material. 
Next, the strings give a long main theme statement (bar 
162), the piano (bar 174) adds material expanded from the 
second theme, and the section closes in frantic repeated 
notes from the woodwinds and piano. 

The third section begins immediately with a piano 
tremolo (bar 196). Lyric, disjunct melodies, derived by 
inverting earlier motives, are traded among instruments 
in solos and duets. The ascending motive of the main 
theme reappears (bar 232), as do the chords and tremolos 
from the introduction, and lyric fragments characteristic 
of section three. The Concertino closes with an extended 
statement arising from the main motive and a final de- 
scending passage by the piano. 


ANALYSIS OF QUINTET FOR BRASS AND PIANO 


This Quintet was written in 1957. It consists of three 
movements marked Slowly, Brightly, and Moderately to 
Quickly and Steadily. Various serial techniques are used: 
the first movement always has two versions of its tone- 
row present at one time to derive certain harmonies, the 
second movement uses a tone-row only in its center sec- 
tion for disjunct melodic fragments, the third movement 
uses a row for melodic purposes, with the twelve tones 
not always occurring in their original order. 





The first movement begins with lyric brass in four 
parts followed by the piano statement (bar 8) of a com- 
plete tone-row utilizing note repetitions. Beginning at 
bar 48, sixteenth-note fragments and other elements of 
the piano’s tone-row statement are taken up by each 
instrument separately, forming a contrasting section. 

The closing section begins in bar 63. The piano (bar 70) 
reiterates material which began the contrasting section. 
Tone-row statements and repeated-note figures end the 

movement. 

The second movement has as its main motives a play- 
ful sixteenth-note figure and syncopated quarter notes 
(bar 11). These figures are not serial in origin. Ascend- 
ing diatonic scale passages end section one. At bar 37, 
against playful piano accompaniments derived from the 
first section, the brasses play pointillistic melodic frag- 
ments. Returning syncopated material and ascending 
scales lead to bar 100, where the brasses enter with 
repeated notes, recalling the melodic fragments of the 
middle section. The playful motive ends the movement. 

In the third movement a tone-row introduction ac- 
celerates to bar 23, the entrance of a lively piano theme 
expanded later by the brass. The contrasting theme 
(bar 47) uses triplet quarter-notes and glissandi. At bar 
78 an expansion of both themes follows. A slow section 
(bar 117), reminiscent of the introduction, leads on to a 
type of recapitulation (bar 137). Glissandi and syncopated 
figures, followed by a three-bar cadence, bring the piece 
to a close. Microfilm $2.50; Xerox $3.80. 66 pages. 


EIGHTEENTH CENTURY STRING 
CHAMBER MUSIC, SELECTED FOR USE IN THE 
TRAINING OF SCHOOL INSTRUMENTALISTS. 


(L. C. Card No. Mic 60-1316) 


Donald Luck Warmack, D.M.A. 
University of Southern California, 1960 


Chairman: Professor Rush 


It was the purpose of this study to collect, arrange in 
score form from parts, and evaluate for school training 
purposes representative selections of eighteenth century 
string chamber music which are not readily available in 
publication. 

The media of music selected were instrumental duets, 
string trios, and string quartets specifically composed 
without continuo by Italian, German, Belgian, and English 
composers. Determining factors in selection were 
melodic, harmonic, and formal interest, range of parts, 
balance of instrumentation, and adaptability to graded 
levels of instruction. Laboratory performance, in en- 
semble form or individual parts, and a general musical 
analysis comprised the methodology. The musical analy- 
sis was general rather than specific and was designed to 
present a practical résumé of each work supported by 
musical example. 

From approximately 400 compositions examined, 165 
satisfied the delimitation of pure string chamber music 
without dependence upon continuo. Further selection 
resulted in the inclusion of 26 duets, 21 trios, and 30 
string quartets which could be recommended for school 
training purposes. Typical composers represented are 
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Franz Asplmayr, Jean Breval, James Cervetto, Giuseppe 
Cambini, Christian Cannabich, Wilhelm Cramer, Anton 
Filtz, Frederigo Fiorillo, William Flackton, Pietro 
Florio, Johann Fasch, Felice Giardini, Michael Haydn, 
Ignaz Holzbauer, Leopold Mozart, Joseph Mysliwecek, 
Ignace Pleyel, Gaetano Pugnani, Franz Richter, Karl 
Stamitz, and William Shield. 

Although leadership in string chamber composition 
during the eighteenth century rests with the Mannheim 
and Viennese schools, an appreciable amount of quality 
material was produced in Italy, France, and England. 
While some of this music appears uninspired from an 
aesthetic point of view and is, in some cases, lacking in 
harmonic and formal interest, almost every example 
offers some possibility for use in instruction, due to 
temperance of range and lack of rhythmic complexity. 
Selected examples offer not only the technical imitations 
necessary for use with amateur performers but also an 
aesthetic inventiveness comparable to the masters of the 
classic period. The percentage of quality examples among 
the total examined is encouragingly high. 

A large percentage of the string chamber music by 
secondary composers of this period has at one time ap- 
peared in print but is not, at the present time, readily 





available to American school music directors and in- 
terested performers. In spite of considerable resuscita- 
tion by musicologists in recent decades, there remains 

a dearth of quality material in commercial and education 
catalogues. 

The middle decades of the eighteenth century offer a 
fertile area in the search for quality chamber music 
material of medium difficulty for stringed instruments. 
Although the excellence of Baroque-style chamber music 
is acknowledged, its great dependence upon the thorough- 
bass limits to some extent a pure string sound. Similarly, 
during the latter decades of the century technical advance- 
ment necessitates extensive use of higher positions. 

The possibilities for future studies are unlimited. 

The present study was begun as a résumé of English 
chamber music of the period. Expansion to include 
Continental composers was made after the wealth of ma- 
terial from other nationalities was discovered in the 
resources of the British Museum. From these findings 
it is safe to assume that several European libraries 
should be as thoroughly investigated and the music criti- 
cally examined. 

Microfilm $5.50; Xerox $19.60. 431 pages. 


PHARMACOLOGY 


A STUDY OF THE INFLUENCE OF SOME 
CHOLINESTERASE INHIBITORS ON 
THE ACTIVITY OF CERTAIN DRUGS 


(L. C. Card No. Mic 60-1980) 


Vernon Albert Green, Ph.D. 
The University of Texas, 1960 


Supervisor: John E. Davis 


Reports have appeared from time to time concerning 
increases in the rate of absorption and distribution of ions, 
dyes and other chemicals in living tissue by the prior 
administration of physostigmine. This study was under- 
taken in an attempt to increase the knowledge about these 
reported potentiations and to determine if other cholines- 
terase inhibitors bring about similar actions. 

Attempts were made to determine if the activity of 
given doses of chloramphenicol, strychnine, pentylene- 
tetrazol, phenobarbital sodium, and pentothal sodium 
could be potentiated by the prior administration of a cholin- 
esterase inhibitor. Also, an investigation was made of the 
effects of prior medication with neostigmine on the tissue 
concentration of streptomycin in rats and dogs when treated 
with the antibiotic intramuscularly. 

Acetylcholine was administered to test animals to 
determine if choline-ester induced vasodilation would pro- 
duce increases in adsorption and distribution of the same 
magnitude as the cholinesterase inhibitors. Further, 
atropine sulfate was administered in combination with the 
cholinesterase inhibitors to block any vasodilation that 
might occur from the endogenous acetylcholine which ac- 
cumulates with inhibition of the esterase. 





Physostigmine potentiation of 0.1 mg. of chlorampheni- 
col in bacteria-infected embryonated eggs increased egg 
day survivals from 2 to 33 times that of eggs treated with 
the antibiotic alone. The toxicity of higher doses of chlor- 
amphenicol was potentiated as well as the antibacterial 
activity. 

Anesthetic lag of phenobarbital sodium, 160 mg./Kg. in 
mice, was decreased by approximately 75% by neostigmine 
and physostigmine, but only 50% by DFP. Increases in 
anesthetic times of pentothal sodium were noted with 
physostigmine which were equal to approximately twice 
those of neostigmine and DFP. 

Rats treated with streptomycin 40 mg./Kg. showed 
tissue concentrations of less than 0.005 mg./Gm., the 
lowest concentration for which the test was sensitive, 
while rats pre-treated with neostigmine showed tissue 
concentration of approximately 0.016 mg./Gm. Strepto- 
mycin, 50 mg./Kg. given intramuscularly to dogs, pro- 
duced concentrations in the cerebro-spinal fluid of less 
than 0.0005 mg./ml. in contrast to approximately 0.0012 
mg./ml. in dogs receiving neostigmine prior to strepto- 
mycin, 

Attempts to cause similar potentiations with acetyl- 
choline and Mecholyl resulted in potentiations of much 
smaller magnitude than the potentiations produced by the 
cholinesterase inhibitors. Furthermore, atropine failed 
to block the observed potentiations brought about by the 
anticholinesterases. 

From the experimental evidence of this work, it ap- 
pears that some cholinesterase inhibitors increase the 
absorption and cellular penetration of certain chemicals. 
The experimental evidence indicates that acetylcholine- 
induced vasodilation is not the cause of the observed 
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potentiations, but that the potentiations are the result of 
some other unknown action or actions of cholinesterase 
inhibitors. Microfilm $2.50; Xerox $6.40. 131 pages. 


PHARMACOLOGIC ANALYSIS OF MECHANISM 
IN THE MORPHINE-DEPENDENT STATE 


(L. C. Card No. Mic 60-1779) 


Duncan Arthur McCarthy, Jr., Ph.D. 
University of Michigan, 1960 


The phenomenon of physical dependence to morphine 
and related compounds has been defined as occurring at 
three physiological-anatomical levels: (1) the primary 
(neuronal cells at which the necessary adaptations occur), 
(2) the secondary (neuronal cells functionally altered as a 
result of the action of the drug at the primary site or 
directly affected by the drug in some manner not related 
to the phenomenon), and (3) the peripheral (all non-nervous 
tissues involved in the direct morphine effect or in the 
abstinence syndrome). 

Studies were undertaken in the rhesus monkey to 
define partially the nature of drug-cell interactions at the 
primary and secondary sites of action by: 

1. Study of the interaction between morphine and the 
specific antagonists nalorphine and levallorphan. 

2. Study of the effects of potent centrally acting drugs 
upon the development of physical dependence and on the 
abstinence syndrome. 

The results were as follows: 

1. In comparing specific antagonists with respect to 
their capacity to unmask morphine abstinence signs, 
levallorphan was found to be approximately three and 
one-half times more potent than nalorphine and to have a 
duration of action approximately three times that of 
nalorphine. 

2. Levallorphan and nalorphine have the same potency 
ratio and produce qualitatively similar abstinence phe- 
nomena when administered to monkeys physically depend- 
ent upon levorphanol. 

3. Large doses of morphine administered to monkeys 
physically dependent upon morphine prior to nalorphine 
competitively block the abstinence precipitating effect of 
the latter. This antagonism is, within the limits studied, 
independent of the dose of nalorphine administered. 

4. The administration of cocaine, amphetamine, atro- 
pine, or scopolomine to morphine-dependent animals 
during abrupt or nalorphine-induced withdrawal markedly 
exacerbated the abstinence syndrome. While chlorproma- 
zine and pentobarbital altered the abstinence syndrome, 
these drugs did not prevent many of the obvious abstinence 
signs from developing. The concomitant administration 
of chlorpromazine, reserpine, atropine and diisopropyl- 
fluorophosphate with morphine during a cycle of addiction 
resulted in more severe abstinence syndromes than would 








have been expected from comparable doses of morphine 
alone, while abstinence from cocaine plus morphine was 
not markedly different than from morphine alone. Sleep- 
ing times from pentobarbital were reduced during the peak 
of abrupt withdrawal from morphine. 

Conclusions drawn were as follows: 

1. The antagonism between morphine and nalorphine 
is strictly a competitive one occurring at specific receptor 
sites. 

2. The increased sensitivity to nalorphine as the level 
of physical dependence increases suggests that the induc- 
tion of new receptors at the primary site may in part be 
responsible for the phenomenon of physical dependence. 

3. The lack of marked alterations in the extent of 
physical dependence produced by the concomitant adminis- 
tration of morphine and centrally acting drugs affecting 
cholinergic and adrenergic systems offers circumstantial 
evidence that the interaction between morphine and choline 
esters or catecholamines, with respect to the phenomenon 
of physical dependence, is more likely at secondary than 
at primary sites. 

Microfilm $2.50; Xerox $6.40. 135 pages. 


A STUDY OF THE REJ.ATIONSHIP BETWEEN 
IN VIVO INHIBITION OF RAT BRAIN 
MONOAMINE OXIDASE AND THE CHEMICAL 
STRUCTURE OF A SERIES 
OF ARYLALKYLHYDRAZINES 


(L. C. Card No. Mic 60-1871) 


William Robert McGrath, Ph.D. 
University of Washington, 1960 


Chairman: Akira Horita, Ph.D. 


A series of twenty-five arylalkylhydrazines was tested 
to determine their ability to inhibit the monoamine oxidase 
of the rat brain when administered subcutaneously to 
intact rats. The relative differences between inhibition of 
the monoamine oxidase of brain and liver were also stud- 
ied. Monoamine oxidase inhibitory effect was assessed 
through the measurement of the ability of homogenates of 
brain and liver from animals treated with the compounds 
studied to destroy added serotonin. 

In the series of compounds studied, it was seen that 
compounds showing optimal inhibition of brain monoamine 
oxidase have an unsubstituted or monochlorinated phenyl 
group, an isopropyl or isobutyl chain and an unsubstituted 
hydrazine residue. Tissue selectivity was discussed in 
relation to the possible effect of the blood-brain barrier 
and overall potency was examined in regard to relative 
ability of the compounds to reach the brain and structural 
suitability for blocking the active site of the enzyme. 

Microfilm $2.50; Xerox $3.60. 64 pages. 
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ERNST CASSIRER’S TOWARD A LOGIC OF 
THE HUMANITIES: A TRANSLATION 
WITH CRITICAL INTRODUCTION. 


(L. C. Card No. Mic 60-1593) 


Clarence Smith Howe, Ph.D. 
Columbia University, 1960 








It is my contention that Ernst Cassirer’s Toward a 
Logic of the Humanities is one of the most suggestive of 
twentieth century studies of the concept of experience. 

My commentary on this work seeks to show Cassirer’s 
place in, and contribution to, the long history of attempts, 
at least as old as the Renaissance and especially prominent 
in German Romantic scholarship, to close the seemingly 
unbridgeable gulf between “inner experience” and “outer 
experience,” between the “world of culture” and the “world 
of nature.” 

Although the work is titled a “logic” of the humanities, 
its originality resides not so much in his discussion of 
concepts in the humanities as in the border area of experi- 
ence lying between concept formation and the formation of 
perceptual experience, and still more in the area of ex- 
perience at which, as he sees it, passive stimulus-response 
activity gives way to active interpretation of stimuli as 
“expressive,” on the one hand, and “thing-like,” on the 
other. According to Cassirer, every level of experience 
“wears these two faces simultaneously.” Thus if experi- 
ence were ever had as purely “given,” a mere stimulus- 
response situation, it would be purely passive. But as 
soon as one or the other of these opposed faces, or aspects 
-- the expressive or thing-like -- becomes dominant, per- 
ception has taken on an active function. The various 
“symbolic forms” are the basic ways in which these two 
aspects of the sensuous acquire perceptual (direct) and 
conceptual (indirect) articulation. The “expressive” or 
physiognomic pole of the sensuous is regarded as the more 
“elementary” inasmuch as it is dominant in sensation; in 
perception at a fully cognitive level it is the fixed or thing- 
like aspect of the sensuous which is dominant; in strictly 
conceptual experience the sensuous, with its two faces, 
has all but vanished, except for the most abbreviated 
attention to marks on paper, faint images, and the like. 

Finally, Cassirer identifies the physiognomic pole of 
sensuous experience as the “personality-pole.” But it is 
the ‘unit-act of expression which is named here. The 
“expression” is initially nothing more than what it is 
directly perceived to be; it is not the manifestation of a 
personality mysteriously latent behind it. Only after it 
has acquired a dimension of life-style does a human 
being’s expressive aspect take on a deeper reality, a 
personality. 

It is study of those concepts by means of which we 
distinguish styles of life which constitutes what Cassirer 
calls, collectively, the logic of the humanities. In con- 
trast, the logic of the natural and exact sciences is the 
logic of fact, of the laws and properties through which we 
arrive at reliable knowledge of natural processes. 
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The peculiar advantage of Cassirer’s analysis of the 
humanistic disciplines is that, admitting the ubiquity of 
natural process in all experience, he insists that questions 
of logic are prior to questions as to the emergence of 
intelligible form, thus avoiding the all-too-common tend- 
ency of naturalistic philosophies to speak of meaning and 
form as identical with the processes, or cooperations of 
processes, which maintain them and bring them into being; 
for they are, after all, merely the logical or “objective” 
aspect of such supporting and encompassing existential 
Situations. At the same time, Cassirer avoids the opposite 
tendency, that of defining man’s consciousness of himself 
as identical with an existential situation beyond the reach 
of natural process. I have sought to show the importance 
of maintaining the distinction between the logical and the 
existential by an extensive comparison of Cassirer’s 
thought to that of Dewey, in the one regard, and Heidegger, 
inthe other. Microfilm $3.95; Xerox $13.75. 305 pages. 


THE DEVELOPMENT OF JACQUES MARITAIN’S 
CONCEPTION OF CHRISTIAN PHILOSOPHY: 
1910-1929. 


(L. C. Card No. Mic 60-1126) 


Frank Lauren Keegan, Ph.D. 
University of Notre Dame, 1959 


The notion of Christian philosophy lies at the very 
center of Jacques Maritain’s philosophical efforts of the 
past fifty years. No line penned after his conversion in 
1906 fails to show the explicitly Christian character of 
his philosophical work. Curiously enough, however, 
Maritain was in mid-career before a single article or 
book of his was devoted to this question. This fact sug- 
gests the following problem: what conception of Christian 
philosophy, if any, did- Maritain hold in the years between 
1910, the date of his first philosophical writing, and the 
year 1931, the date of his first essay on Christian philoso- 
phy? 
A reading of Maritain’s early writing reveals that, in 
the first decade or so, his thought was more critical than 
constructive. Though he always achieves a balance 
between the two, there is little doubt that much of his 
early work is a critical reflection and judgment on the 
body of modern philosophy beginning with Descartes. In 
order to place the development of Maritain’s views in ; 
proper perspective, two introductory chapters on the na- ’ 
ture of Maritain’s opposition to modern thought from 1910 
to 1925 were prepared: Chapter 1 deals with his opposi- 
tion to modern philosophy from 1910 to 1914 and Chapter 2 
deals with his opposition to Cartesianism from 1914 to 
1925. 
Against this background of criticism, both of Descartes 
and of Cartesian consequences in modern philosophy, 
Maritain’s conception of Christian philosophy was formed 
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and brought to maturity. The second part of the study, 
comprising four chapters, deals with the constructive 
phase of Maritain’s Christian philosophy. 

Chapter three covers the whole of the first period, the 
years between 1910 and 1914. These years were devoted 
primarily to a study and criticism of Bergsonism, but 
Maritain found time to express his view of “Christian 
reason,” reason which is aided by grace and faith to know 
all that it is naturally capable of knowing. Chapters four 
and five cover the second period, the years between 1918 
and 1926. Chapter four treats his view of Christian 
philosophy in relation to natural reason. After the First 
World War, Maritain’s view of philosophy is more autono- 
mous than before the war and less attached to religious 
concerns; he sees in the truths of Aristotelian natural 
reason the principles of any philosophy, even a Christian 
one. Chapter 5 treats his view of a “theology of history” 
and the impotence of a Christian speculative philosophy to 








deal adequately with the concrete actions of men in history. 


The sixth and final chapter covers the third period 
(1926-1929) during which Maritain wrote his first works 
on political philosophy following the Papal condemnation 
of Action francaise in December, 1926. His view of 
“Christian politics” emerges now, and with it a Christian 
philosophy of the practical order. 

In the year 1931 Maritain presented his first doctrinal 
study of Christian philosophy asserting that the “principle 
of solution” for the problem of a Christian philosophy lies 
in the distinction between the nature and state of philosophy. 
Using this distinction, my conclusion to the study of the 
development of Maritain’s Christian philosophy between 
1910 and 1929 is this: In the first period (1910-1914) 
Maritain treats the Christian state of the philosopher. 

In the second period (1918-1926) he sees the relationship 
between the philosopher’s Christian state and the rational 
nature of his philosophy, but it is not until the third period 
(1926-1929) that he sees also the Christian state of philoso- 
phy itself. 

In brief, Maritain developed, between 1910 and 1929, 
the principles and distinctions necessary for defining 
Christian philosophy in 1931 as “philosophy itself exer- 
cised in a Christian state.” His work after 1931 only 
elaborates that definition. 

Microfilm $4.15; Xerox $14.65. 322 pages. 




















ANALYTIC AND SYNTHETIC SENTENCES 
(L. C. Card No. Mic 60-1603) 


Constantine Politis, Ph.D. 
Columbia University, 1959 


The approach adopted in this dissertation dealing with 
the distinction between analytic and synthetic sentences 
consists in considering the way various types of sentences, 
terminologically distinct, are validated in science, in 
mathematics, or on those everyday occasions when sen- 
tences referring to directly observable features of the 
world are asserted. According to a traditional notion of 
analytic and synthetic, a sentence is analytic if its valida- 
tion (as well as the sentence itself) does not refer to any 
identifiable features of the world, while it is synthetic if 
it does. In order to do justice to this notion, the approach 








adopted seeks to detect distinct structural features in the 
validation procedures for analytic or synthetic sentences. 
Emphasis is also given to the overtly behavioral aspect of 
linguistic usage by considering the behavioral effects of 
having validated a sentence or doubting the validity of 
another. 

Following a discussion providing the point of view of 
the approach, four major types of sentences are briefly 
considered with respect to validation. Logical sentences 
(e.g., “no unmarried man is married”), it is argued, 
cannot be validated as instances of logical forms as is 
currently maintained. Appeals to such notions as mean- 
ings, definitions, semantical rules, or interpretations of 
some of their constituent signs (e.g., logical constants) 
being also irrelevant to their validation, it is concluded 
that logical sentences must be construed as metalinguistic 
rules about the use of their non-logical constants. The 
validation of mathematical sentences is shown to differ 
according to differing types of mathematical sentences 
fulfilling different conditions. Empirical sentences of 
general form or with abstract terms are considered next, 
and several of the chief ways by which they can be vali- 
dated are examined. 

Emerging out of this analysis is a definition of analytic 
and synthetic sentences which, while preserving long- 
established usage, e.g., the analytic character of logical 
or mathematical sentences, construes in new ways the 
validity and thus the analytic or synthetic status of vari- 
ous other types of sentences. 

Microfilm $2.50; Xerox $4.60. 87 pages. 





HEGEL AND THOMAS WOLFE 
(L. C. Card No. Mic 60-1419) 


Edgar Emmett Stanton, Jr,, Ph.D. 
The Florida State University, 1960 


There are no immediately obvious relationships be- 
tween the philosophy of Georg Wilhelm Friedrich Hegel 
and the novels of Thomas Clayton Wolfe. Most critical 
and scholarly literature on Wolfe denies that he had a 
philosophical mind. 

A careful examination of Wolfe’s life and writings 
reveals many similarities between Wolfe and Hegel. 
Wolfe’s formal schooling, his wide experience of both 
literature and life, and his habit of constantly reflecting 
on what he learned, produced a mind that worked within 
the framework of the Hegelian dialectic. Wolfe applied to 
his multitude of facts the same method of analysis and 
synthesis that Hegel applied in philosophy. Wolfe arrived, 
through induction from personal experience, at many Ccon- 
cepts virtually identical with Hegel’s most important 
doctrines. Both men adopted a universal and idealistic 
approach to life and knowledge; Wolfe in art and Hegel in 
philosophy based their values on the importance of the 
human personality. 

Wolfe’s four novels show a mind developing from 
childhood to full maturity. Hegelian methods and values 
underlie Wolfe’s mental development and are evidenced 
in the moral, emotional, intellectual, and spiritual evolu- 
tion of his fictional heroes. The biographical and literary 
evidence supporting the thesis that Wolfe and Hegel had 
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much in common is the basis of the conclusion that Thomas 
Wolfe had a greater mind, a more rational intelligence, 
than can ever be inferred from the familiar legend of 
hungry Gulliver. 

Microfilm $2.50; Xerox $6.80. 144 pages. 


AN IMAGE THEORY OF MEANING 
(L. C. Card No. Mic 60-1799) 


William Lewis Todd, Jr., Ph.D. 
University of Michigan, 1960 


This thesis is chiefly an attempt to analyze the under- 
standing of statements in terms of the ability to produce 
images of certain sorts. This having been done, we then 
set up a criterion of synonymity of meaning and indicate 
general answers which could be given to certain other 
questions about meaning; this does not imply that the 
meaning of a statement can be identified with any set of 
images or other entities. Further, the theory advanced 
here is distinct from and logically independent of the image 
theory of thought in that thinking is not taken necessarily 
to imply the having of images. 

The first chapter consists in the clarification of the 
notion of an image, as well as the related notion of a sense 
experience. While some aspects of the sense-datum theory 
are rejected, it is also held that the having of images and 
sense experiences cannot be reduced to actual and possible 





behavior. The second chapter contains the statement of an 
image theory of understanding along with a discussion of 
the behaviorist and recognition theories of understanding. 
The third chapter completes this analysis and deals with 
certain kinds of complex statements to which the image 
theory must be applicable. Included among these are 
statements containing truth functional connectives, quanti- 
fiers, and the statements of science and mathematics. The 
fourth chapter consists first in a discussion of criteria of 
meaningfulness and second in a comparison of the image 
and verifiability theories of meaning. The conclusion here 
is that the image theory commits us to the verifiability 
theory in a certain sense. The next chapter discusses 











_some common objections to image theories, including 


those of Wittgenstein. It also distinguishes the theory ad- 
vanced here from various theories of thought and hence 
frees it from any objections to those theories. 

In the last two chapters the attempt is made to put for- 
ward theories of perception, belief, and other minds which 
are at once plausible in themselves and consistent with the 
image theory. The sixth chapter consists of the statement 
and defense of a phenomenalist theory of perception which 
differs from most such theories in that material object 
statements are analyzed in terms of a finite number of 
statements about sense experiences. The last chapter 
contains an analysis of belief in terms of the phenomenon 
of surprise and an analysis of statements about other 
minds which construes these statements as being verifi- 
able; it also avoids the translation of statements about 
other minds into statements about the behavior of bodies. 

Microfilm $3.00; Xerox $10.60. 232 pages. 
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PHYSICS, GENERAL 


THEORY OF THE HYPERFINE ANOMALIES 
OF DEUTERIUM, TRITIUM AND HELIUM*. 


(L. C. Card No. Mic 60-1591) 


Daniel Asher Greenberg, Ph.D. 
Columbia University, 1960 


The covariant equation for the three-body deuterium 
system is discussed, and reduced to a three-dimensional 
equation for the case of instantaneous two-body inter- 
actions. 

A non-covariant perturbation scheme, based on this 
three-dimensional equation, is employed to calculate the 
hyperfine structure (HFS) to order (am/M) (HFS) for ,H’, 
iH*®, 2He*+. The results are compared with the experi- 
mental values and shown to be compatible. Final deter- 
mination of the theoretical values and the adequacy of the 
theory is shown to depend critically on the determination 
of a number of experimental quantities, in particular ona 
more precise measurement of a, of the nucleon electric 
and magnetic form factors and associated nucleon polari- 
zation, of the presence and magnitude of a two-nucleon 
spin-orbit potential, and of the singlet N-P effective range. 

Microfilm $2.50; Xerox $7.60. 161 pages. 
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QUADRUPOLAR NUCLEAR RELAXATION 
(L. C. Card No. Mic 60-1668) 


Robert Lee Mieher, Ph.D. _ 
University of Illinois, 1960 


This thesis is an experimental and theoretical investi- 
gation of quadrupolar nuclear spin-lattice relaxation. 
A theoretical derivation, which is based on the spin tem- 
perature concept, and an experimental verification of the 
dependence of the quadrupolar relaxation time on the 
nuclear spin are given. This spin dependence, 1/T,«f(I) = 
(2I + 3)/17(2I - 1), is important in the interpretation of 
other experimental data. A theoretical derivation is given 
of a relaxation time that is isotropic as the orientation of 
the static field is varied with respect to the crystalline 
axes. This apparently accounts for the absence of an 
experimental observation of any systematic variations of 
the relaxation time with crystal orientation in this and 
other investigations. An experimental investigation of the 
temperature dependence of quadrupolar relaxation is 
reported. The observed temperature dependence agrees 
with the predictions of Van Kranendonk, who considered 
a Raman “two phonon” process, and, therefore, disagrees 
with the predictions of Khutsishvili, who considered a “four 
phonon” process. Quadrupolar transition probabilities 
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for the zincblende lattice are calculated using the methods 
of Van Kranendonk. Measurements of the nuclear relaxa- 
tion times in the III-V compounds and germanium are 
reported and discussed. 

Microfilm $2.50; Xerox $4.20. 80 pages. 


AN EXPERIMENTAL DETERMINATION OF 

CURRENT DENSITY AND HEAT TRANSFER 

INTENSITY DISTRIBUTIONS AT THE ANODE 
OF HIGH CURRENT, INERT GAS ARCS. 


(L. C. Card No. Mic 60-1958) 


Ontario Horia Nestor, Ph.D. 
The University of Buffalo, 1960 


The radial dependence of current density and heat 
transfer intensity at the anode of high current, inert gas 
arcs has been determined. Measurements were made for 
very stable arcs having a plane copper anode that was 
water-cooled to prevent surface melting. The cathode 
was a small diameter tungsten rod. 

The experimental method consisted of splitting the 
anode along a plane normal to its surface and measuring 
the current and heat flux to one of the sections for differ- 
ent positions of the arc relative to the splitting plane. The 
current density and heat transfer intensity distribution 
functions were calculated from the primary data. 

The parameters that were varied were the material 
and geometry of the cathode, the current, the arc length, 
and the arc atmosphere and its pressure. The effect of 
mechanically constricting the arc plasma over a portion 
of its length was also determined. The current ranged 
from 100 to 300 amperes and the length from 1/16 to 1/2 
inch. The arc atmospheres included argon, alone and 
admixed with nitrogen or hydrogen, and helium, alone and 
diluted by a small amount of argon. Measurements were 
made at atmospheric pressure, except for several deter- 
minations in argon at pressures down to 200 mm Hg. Two 
different argon and helium arc modes were included, 
either mode being enhanced by suitable choice of cathode 
material and geometry. In the constricted arcs the gas 
flow through the constricting channel was varied. 

Arc length changes produced the most significant 
changes in the current density and heat transfer intensity 
distributions. The peak current densities and heat trans- 
fer intensities ranged from 220 amperes/cm? and 
2.3 kw/cm’, respectively, to 2500 amperes/cm’ and 
20 kw/ cm? over the range of conditions that are reported. 

The contribution to the total heat transfer intensity at 
a point due to electron condensation was identified. The 
maximum kinetic energy of electrons arriving on axis 
was estimated; from this, the minimum gas heat transfer 
intensity followed directly. A relationship between the 
plasma radius at the cathode tip plane and the current 
distribution over that plane was deduced from plausibility 
arguments hinging on the pressures observable at the 
anode and the thermionic properties of the cathode. 

Microfilm $2.50; Xerox $5.80. 117 pages. 








THE CRYSTALLINE-WKB APPROYIMATION 
(L. C. Card No. Mic 60-1949) 


Gerald Alan Peterson, Ph.D. 
Cornell University, 1960 


A method is described for approximating the wave 
function of a conduction band electron in external force 
fields. The scheme is applicable when the superimposed 
potential is slowly varying so that, even though the field 
may qualitatively alter the behaviour of the particle, the 
change in the wave function accrues slowly. 

For the one-dimensional case the linearly independent 
solutions to the crystalline Schroedinger equation with an 
external potential H,(X) are approximated by 

ae os... (7 x") ax’ 


Eky} Hig (x) (X) 
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These are recognized as Bloch waves whose local wave 
number k(X) is defined by the crystalline dispersion 
relation, 


Ek(X) = €k - H,(X) 


The resemblance to the ordinary WKB method is mani- 
fest. Near Brillouin zone edges €k(x) = €; the electron 
is partially transmitted (band tunneling) and partially 
reflected (Bragg reflection). Here the WKB-like solutions 
are inadequate and connecting formulae are developed 
which relate a wave function in the propagating zone 
across the zone boundary to one in the forbidden region. 
By using effective mass theory a wave function is also 
derived in the locality of the zone edge and subsequently 
spliced onto the proper linear combination of the $+. 

It is hence possible to obtain a complete portrait of the 
wave function. 

Application of the formalism has been made to states 
of physical interest for the problems of the impurity well, 
the uniform electric field and the homogeneous magnetic 
field. The requirement of a bound level in these systems 
implies a phase condition which determines the allowed 
energies. For example, the eigenvalue condition 


Xi 1 
& r K(x’) dx’ = (n + 1/2)a 


i 


1 ee ae 


describes the simplest impurity state with just two zone 
turning points, X; and X;,,. For shallow levels this 
result agrees with effective mass-WKB theory, whereas 
for deep levels deviations are predicted. Statements con- . 
cerning wave functions in an electric field are correlated 
with the recent work on Zener transitions by Keldysh’ 
and Kane.” The translational symmetries as well as the 
crystalline-WKB method are exploited to derive some 
gross features of the magnetic level spectrum in a lattice. 
Each Landau level splits into a magnetic band whose 
width in energy is small compared to the level spacing 
for magnetic radii >> lattice constants. 

An extension to three dimensions is briefly considered; 
a crystalline-eikonal equation is derived, but not solved. 

Microfilm $2.50; Xerox $5.20. 102 pages. 
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(to be published). 






The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





4688 PHYSICS 





MEASUREMENT OF THE g-FACTOR ANOMALY 
OF FREE, HIGH ENERGY ELECTRONS. 


(L. C. Card No. Mic 60-1791) 


Arthur August Schupp, Jr., Ph.D. 
University of Michigan, 1960 


The g-factor of free, high energy electrons has been 
measured using a double scattering experiment with a 
magnetic field perturbation between the scatterers. The 
theory of double scattering predicts that a beam of elec- 
trons with their spins randomly oriented initially will be 
partially polarized by single scattering from a target of 
high atomic number. The polarization will then precess 
in the magnetic field in the same manner as a classical 
magnetic moment vector. The intensity after second 
scattering will exhibit an asymmetry that depends on the 
polarization direction of the beam with respect to the 
momentum vector at the second scatterer. The momentum 
is initially perpendicular to the magnetic field, and the 
polarization of the beam is initially perpendicular to both 
the beam momentum and the magnetic field. If the g-factor 
were exactly 2, the polarization vector would precess once 
for every cyclotron revolution and the beam would remain 
transversely polarized independent of the time the beam 
spends in the magnetic field. For this case, the double 
scattering asymmetry would be independent of the time 
also. Since the g-factor is slightly greater than 2, the 
polarization vector will precess slightly faster than the 
orbital precession of the electrons and after about 200 
revolutions the beam will be longitudinally polarized. 
After another 200 revolutions the beam will be transversely 
polarized opposite to the initial direction. In this manner, 
the counting rate ratio after second scattering will vary 
with the time the beam spends in the magnetic field. This 
time is increased by trapping the electrons in the field for 
over 100 cycles of the counting rate ratio variations. The 
frequency of the variations will be the difference frequency, 
the spin precession frequency minus the orbital or cyclo- 
tron frequency. 

For the particular case of a uniform magnetic field and 
the beam velocity perpendicular to this field, the theory 
shows that a=wpm,/eB where a is the g-factor anomaly 
defined in terms of the magnetic moment as pu = (1+a)eh/ 
4mm,, Mm, is the rest mass of the electron, e is the 
charge on the electron, h is Planck’s constant, and B is 
the uniform magnetic field. Thus, a measurement of the 
magnetic field and the difference frequency, which is 
measured directly by measuring the counting rate ratio 
after second scattering as a function of the trapping time, 
will determine the g-factor anomaly. The difference fre- 
quency was measured for various beam energies, keeping 
the beam radius constant by varying the magnetic field. 

A systematic shift of the difference frequency divided by 
eB/mo versus one over the magnetic field squared was 
found. This shift can be accounted for by the presence of 

a stray radial electric field due to charging of surface 
films within the apparatus. By fitting the theoretical 
expression to the experimental points, the g-factor anomaly 
was determined to be 


a = 0.0011609 + 0.0000021 = a/2m - (0.1 + 0.4)a?/m’ 


where the error represents the standard deviation in the 
measurement. This value is in excellent agreement with 
the current predictions of quantum electrodynamics 
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which gives 
a=a/2n - 0.32897/m7? = 0.0011596. 


The data have also been evaluated to give an upper limit 
on the electric dipole moment of the electron of 


3x 10-*° centimeters (times the electronic charge). 


The principal sources of error are the determination 
of the effective magnetic field, the measurement of the 
difference frequency, and the evaluation of the stray elec- 
tric fields within the system. 

Microfilm $2.50; Xerox $4.80. 93 pages. 


THE COMPRESSION CREEP PROPERTIES 
OF WET PULP MATS 


(L. C. Card No. Mic 59-3025) 


Harry Douglas Wilder, Ph.D. 
The Institute of Paper Chemistry, 
affiliated with Lawrence College, 1960 


Chairman: Dr. Sheldon Kurath 


The compression creep properties of a classified 
unbleached kraft southern pine summerwood pulp were 
studied under loads applied perpendicular to the plane of 
the pulp mats. Both creep and creep recovery measure- 
ments were studied, and the first and second creep and 
creep recovery properties as well as the creep and creep 
recovery properties of mechanically conditioned mats 
were investigated. 

The experimental work was carried out at 25°C., and 
the mats were completely submerged in water to eliminate 
all surface tension effects. The deformation was meas- 
ured using a linear variable differential transformer; 
short time data were recorded with an oscillograph- 
camera arrangement, while the longer-time data (above 
one second) were obtained by a manually read vacuum 
tube voltmeter. Loads of 0-100 grams per square centi- 
meter were employed. 

The following conclusions were drawn from the work: 


1. The actual creep behavior was independent of mat 
diameter or mat basis weight. 


2. The short time deformation was not due to creep 
of the fibers within the mat, but was limited by the 
rate at which water could flow from the mat. 


3. All of the creep and creep recovery measurements 
could be correlated by the general equation: 


C-Co = (A+Brlog t) P* 


where C = mat solids concentration, g. o.d. fiber/cc. 
of bed volume 


Co= mat solids concentration prior to the run 
t = time 


P = apparent stress applied to the mat (g./sq. 
cm. of mat area) 


A, B, and N = constants 
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This equation is a more general form of the “com- 
pressibility” equation used to correlate the compression 
properties of fibrous systems: 

Cc = MPN 


where M and N are constants 


It will be noted that the time variable is not included 
in this equation. 


4. Since these equations appear to be applicable to 
such a wide variety of systems and compressive loads, an 
attempt was made to derive the “compressibility” equa- 
tion, assuming that the fiber bed behaves as a system of 
simple beams. The form is the same as that of the 
empirical equation, with N being a constant for all sys- 
tems and M being dependent on fiber properties. 


5. Although the same general equation could be em- 
ployed for all types of creep and creep recovery, the 
constants were changed in each case. In all cases, the 
slopes of the recovery curves (plotted as deformation 
versus log time) were greater than the slopes of the cor- 
responding creep curves. This might be attributed to a 
reversible but time-dependent increase in the degree of 
crystallinity within the fibers during the creep portion of 
the cycle. Once the recovery cycle has begun, this crystal- 
linity decreases as a function of time. This yields a lower 
value of immediate recovery but a higher rate of time- 
dependent recovery than might be expected in the absence 
of this effect. Such behavior is reported in the literature 
for nylon filaments under high tensile stresses. However, 
in the present case it is not known if the stresses involved 
are large enough to give this type of behavior. 


6. A considerable portion of the first creep deforma- 
tion is of a nonrecoverable nature. This can be attributed 
to a great amount of fiber-fiber slippage during this initial 
compression, as well as to deformations of individual 
fibers. Six creep-recovery cycles were required before 
the mat was mechanically conditioned. The slope of the 
first creep curve was more than twice that of the cor- 
responding slope for a mechanically conditioned mat 
subjected to the same load. However, this cannot be at- 
tributed entirely to nonrecoverable creep, since the 
corresponding recovery curves differed by a factor of 
nearly two. This indicates that not only the rate of non- 
recoverable creep but also the rate of primary creep is 
altered by the mechanical conditioning treatment. 

Microfilm $2.50; Xerox $8.60. 188 pages. 


PHYSICS, ELECTRONICS AND 
ELECTRICITY 


A THEORETICAL STUDY OF ELECTROSTATIC 
FIELDS IN THE IONOSPHERE 


(L. C. Card No. Mic 60-1890) 
Donald Thorn Farley, Jr., Ph.D. 
Cornell University, 1960 


A theory is developed to describe quantitatively the 
behavior of electrostatic fields in the ionosphere. Particu- 








lar attention is given to small scale fields whose hori- 
zontal scale sizes are of the order of one to several 
kilometers. 

The electrostatic coupling between the E andthe F 
layers of the ionosphere is investigated in some detail at. 
all latitudes with the object of defining the conditions under 
which the often made assumption that the geomagnetic 
lines of force are equipotential lines is valid. It is found 
that, particularly at high latitudes, the coupling to the F 
region may be significant even for sources situated at 
heights as low as 120 kilometers with horizontal scales 
as small as two or three kilometers. The coupling be- 
comes weaker at lower latitudes, but it may still be sig- 
nificant, for large scale sizes, even at the equator. 
Decreasing the height or size of the source decreases 
the coupling, which is also affected by the temperature 
and electron density gradient. 

Under the assumption that the small scale fields are 
created and maintained by irregular, horizontal winds in 
the lower ionosphere, the actual field strengths to be 
expected in the F region are then computed. This strength 
is found to be less than 107° v/m for all latitudes and all 
scale sizes considered. One reason for the weakness of 
the field is the presence, especially at high latitudes, of 
significant vertical currents that prevent the neutral 
driving winds from building up large polarization charges. 
Although the approximations used are not valid for very 
large scale sizes, the results still cast doubt on the 
dynamo theory assumption that the vertical currents are 
negligible in comparison to the horizontal ones. 

Finally, a brief study is made of the possibility of 
producing an irregularity of ionization density by means of 
an irregular, externally imposed, electric field. It appears 
that the only feasible mechanism is a result of the irregu- 
lar vertical drifts of ionization that are produced at 
nonpolar latitudes by the irregular electric fields. Even 
this mechanism is not very satisfactory, however. It is 
only with difficulty that an ionization deviation of one 
per cent can be obtained for a scale size, transverse to 
the magnetic field, as small as ten to twenty kilometers. 

There is considerable similarity between this mecha- 
nism and the instability phenomenon which Martyn has 
recently proposed as a possible source of the irregulari- 
ties observed in the ionosphere. The main conceptual 
difference between the two is that in the mechanism dis- 
cussed here, the small scale field is imposed upon the 
medium from an essentially external source, while in the 
case discussed by Martyn, the field is created at the 
irregularity. It seems possible that the mechanism 
described by Martyn may be important for very small 
scale irregularities while the one discussed here is 
dominant for much larger scales. Unfortunately, neither 
of these processes can be operative near the geomagnetic 
poles. Microfilm $2.50; Xerox $5.80. 117 pages. 
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PHYSICS, NUCLEAR 


PHOTOPRODUCTION OF NEUTRAL PIONS 
AT FORWARD ANGLES 


(L. C. Card No. Mic 60-1892) 


Karl Berkelman, Ph.D. 
Cornell University, 1960 


The bremsstrahlung beam of the Cornell Bev electron 
synchrotron has been used to study the reaction 
y + p—m° + p over the photon energy range 250 Mev to 
1 Bev, and for center-of-mass pion angles between 20° 
and 70°. The recoil protons, of energies between 10 and 
60 Mev, were identified and their energies determined 
using a range telescope of eight thin plastic scintillators 
enclosed in a vacuum chamber with the thin liquid hydro- 
gen target. Correlated pulse height information was 
obtained by photographing an oscilloscope display and 
was used to sort out the protons from mesons and elec- 
trons. Corrections were made for the background of 
photoprotons from the mylar target vessel, the energy 
loss of the proton recoils in the liquid hydrogen, absorp- 
tion and scattering in the counter telescope, and the 
variation of beam intensity profile with energy. Compared 
with previous experiments and extrapolations the results 
show a somewhat smaller forward differential cross 
section above 400 Mev. The angular distributions obtained 
from a least-squares fit to all existing data indicate a 
ds/2 assignment for the 760 Mev resonance level. Other 
implications of the data are also discussed. 

Microfilm $2.50; Xerox $7.20. 153 pages. 


THE PHOTONEUTRON CROSS SECTION 
NEAR THRESHOLD 


(L. C. Card No. Mic 60-1643) 


John David Fox, Ph.D. 
University of Illinois, 1960 


This thesis describes both an experimental and a 
theoretical study of photoneutron cross sections near 
threshold. It shows how photonuclear measurements can 
be used to determine such nuclear properties as neutron 
binding energies, spins and parities of nuclear energy 
levels, relative widths of different decay modes of states 
formed by photon absorption, and electromagnetic transi- 
tion probabilities. The photoneutron threshold activation 
functions were studied in three nuclides, Zr™, Mo™, 
and Br”, in considerable detail. In addition, some work 
on Br” which has a direct bearing on the ground state 
properties of Br™ is reported. In the case of Mo™, we 
are able to identify the thresholds for the production of 
the ground state and first excited state in Mo”. The 15.5 
minute isomer is found to lie below the 65.5 second 
excited state. Furthermore, analysis of the activation 
function for production of the 15.5 minute isomer indicates 
the existence of a previously unidentified second excited 
state in Mo” at about 1310 kev above the ground state. 

The measured neutron separation energies are listed 
in Table A. 





Table A. Neutron Separation Energies 


Previous photo- 
nuclear value of Bn 


10.7 + 0.1 Mev 
10.2 + 0.1 
12.48 + 0.15 
13.1 + 0.1 


Nuclide Bn measured 


Br” 10.67 + 0.09 Mev 
Br® 10.11 + 0.07 
” 11.83 + 0.07 
Mo™ 12.65 + 0.09 


The bulk of our work concerns the study of the relative 
magnitudes and shapes of the activation functions of iso- 
mers near threshold. The two main parameters that were 
studied were the fractional electric quadrupole absorp- 
tion, f, and a gamma ray - neutron competition parame- 
ter, r. In the three nuclei studied in detail, the spin of 
one of the final states is such as to inhibit neutron emis- 
sion to it over a large energy range (i.e., more than 
1 Mev). States in the compound nucleus formed by elec- 
tric quadrupole absorption are the most favorable states 
for emitting neutrons to this high spin state in the final 
nucleus. The measured yield could be matched with the 
theoretical predictions by choosing a fractional electric 
quadrupole absorption, f, depending on the value chosen 
for the competition parameter, r. For values of r ex- 
pected from neutron resonance data, the fractional elec- 
tric quadrupole absorption is given in Table B. 


Table B. Experimental Values of f 
at the Expected Value of r. 


f at expected r 
0.5 + 0.1 
0.4 + 0.1 
0.5 + 0.1 


Expected r 
or 0.17 
Mo™ 0.66 
Br® 0.29 


In the first chapter of this thesis, the relevant theory 
is presented. In Chapter 2, the experimental apparatus 
and procedures are discussed. Chapters 3, 4, and 5, 
contain the data and the analysis of the results for =~”, 
Mo”, and Br®. Chapter 6 contains some concluding 
remarks dealing with possible implications of this work 
on the giant resonance width systematics and an examina- 
tion of some ways in which the experiments and their 
interpretation can be improved and modified. The ap- 
pendices contain information on the betatron calibration, 
a unified presentation of the threshold determinations, 
and the calculation of r from neutron resonance data. 

Microfilm $2.55; Xerox $8.80. 193 pages. 
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CROSS SECTIONS OF THE (y,p) AND (y,pn) 
REACTIONS IN ARGON-40. 


(L. C. Card No. Mic 60-1820) 


Stanley Arthur Golden, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisors: D. J. Zaffarano and D. S. Martin 


The cross sections of the A*(y,p)C1°® and A® (y,pn)C1™ 
reactions as functions of photon energy were determined 
by induced radioactivity measurements up to 42 Mev with 
the Iowa State Synchrotron. The photon beam was moni- 
tored with a transmission ionization chamber which was 
calibrated by two methods: 


a. By relating its response (coulombs/photon flux) to 
that of a Victoreen thimble imbedded in paraffin and 
exposed to the same x-ray beam. The theoretical 
response of the Victoreen thimble was calculated by 
the Bragg-Gray method. 


b. By relating its response to that of a chamber whose 
prototype was built at the National Bureau of 
Standards and calibrated by comparison with a beam 
calorimeter. [The design and tests of the N.B.S. 
chamber are described by J. S. Pruitt and S. R. 
Domen, U.S.N.B.S. Report No. 6313, (mimeo), 1958.] 


The two calibrations of the beam monitor, when used in 
subsequent calculations, resulted in very different shapes 
of the cross section curves. 

Anover-all test of the accuracy of the procedure and 
the calculations was obtained by determining the C’? (y,n)C” 
cross section, simultaneously with the argon determina- 
tions. Analysis of the data with the NBS calibration of the 
transmission chamber gave a cross section which was in 
excellent agreement with the results obtained by Barber, 
et al. [W. C. Barber, W. D. George, and D. Reagen, Phys. 
Rev. 98, 73 (1955). ] 

The experimental yield data were analyzed by the 
Penfold and Leiss method of cross section analysis and 
the results of the experiment are shown in Table 1. The 


Table 1. Cross sections of the A*°(y,p)C1® and 
A“ (y,pn)Cl™ reactions 














Reaction (y,P) (y,pn) 

Method NBS Vic. NBS Vic. 
Threshold (Mev) 13 13 19 19 
Peak Energy (Mev) 23 22.5 27 26 
0(Exax) (mb) 14.8 18.6 1.0 1.4 
0(40 Mev) (mb) 3.5 0 0.5 0 
Sint (40 Mev) (Mev-mb) 173 180 73 686%8 





most interesting feature of the (y,p) cross section is the 
existence of a rather prominent high energy tail. 

It is pointed out that the experimental integrated cross 
section at 28 Mev is in excellent agreement with the work 
of Brix, et al. [P. Brix, A. Kérding, and K. H. Linden- 
berger, Zeit. fur Phys. 154, 569, (1958) and K. H. Linden- 
berger, Meriden, New Hampshire (Private communication 








to D. J. Zaffarano), 1959], and that the shape of the (y,p) 
cross section agrees very well with predictions made on 
the basis of the Wilkinson model. 

A discussion of the results of this experiment and 
suggestions for additional experiments aimed at a further 
elucidation of the mechanism of photonuclear reactions in 
light nuclei are included. 

Microfilm $2.65; Xerox $9.25. 203 pages. 


A COUNTER-CLOUD CHAMBER INVESTIGATION 
OF K* MESONS PRODUCED IN COSMIC RAYS 


(L. C. Card No. Mic 60-1478) 


Herbert Gursky, Ph.D. 
Princeton University, 1959 


An experiment was carried out in which stopping K* 
mesons were observed in a multiple cloud chamber. 
Simultaneously the decay lifetimes of the particles were 
recorded by associated electronic components. The cloud 
chamber was triggered when one scintillation counter 
recorded a delay coincidence with respect to another 
counter within a time interval of 15 to 115 my sec. 

Out of 26,000 cloud chamber pictures taken in this 
manner, there were found 76 events which are interpreted 
as the decay of K* mesons at rest. Seventeen of these 
events have secondary decay products which come to rest 
in the chamber. These secondaries fall into two distinct 
range groups; one at 80.0 gm/cm?, the other at 46.9 
gm/cm? of Cu. If these groups are interpreted as result- 
ing from the decay of the K,,, and the Kq,, respectively, 
we come out with masses of 495+16 Mev and 500+15 Mev 
for the two particles. The mean lifetime of the entire 


ensemble of data was determined to be 13.575" 5 


The K* mesons were seen to be associated with very low 
multiplicity events, and only five events were accompanied 
by four or more penetrating particles. The production is 
discussed on the basis of cross sections obtained from 
machine data which extends to 3 Bev. It is found that only 
1/3 of the observed events can be produced at energies 
below 3 Bev, and the remainder can readily be obtained 

by extrapolating the cross section data to 6 Bev under the 
assumption that all the production takes place via inter- 
mediate pions. Microfilm $2.50; Xerox $6.00. 124 pages. 


mp sec. 


ELECTRON PAIR PRODUCTION IN THE 
FIELD OF THE PROTON AND IN THE FIELD 
OF THE ELECTRON BY PHOTONS OF ENERGY 
FROM 10 MEV TO 1 BEV 


(L. C. Card No. Mic 60-1884) 


Edward Leon Hart, Ph.D. 
Cornell University, 1960 


The object of the experiment to be described is to 
study the cross sections and kinematics of electron pair 
production in the field of the proton (PF pairs) and in the 
field of the electron (EF pairs) as a function of energy 
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from 10 Mev to 1 Bev. A 24" diffusion cloud chamber 
filled with hydrogen and located in a magnetic field has 
been placed in the hardened bremsstrahlung beam of the 
Cornell synchrotron. Stereoscopic pictures of the sensi- 
tive region taken after each beam pulse have yielded 3065 
interactions. EF pairs are produced about as abundantly 
as PF pairs and could be identified as such with an aver- 
age efficiency of ~ 85%. 

The pictures are reprojected stereoscopically for 
analysis. Measurements have been made of (1) the 
momentum distribution of the EF pair recoil electron, 

(2) the ratio of EF to PF pair cross sections as a function 
of photon energy, (3) the angular distribution of the EF 
pair recoil electron, (4) the opening angle between the 
created positron and electron of both PF and EF pairs, 
(5) the energy partition between the electron and positron 
of the PF and EF pairs, and (6) the hardened photon 
spectrum entering the chamber. 

The principal results are: 


(1) The recoil momentum distribution of the EF pairs is 
in good agreement with the distribution predicted by 
Suh and Bethe. 


(2) The cross section for EF pairs is consistent with that 
calculated by Wheeler and Lamb. 


(3) The distribution of the opening angles of the PF and 
EF pairs is in general agreement with Borsellino’s 
calculations at large angles. However, the peak of 
the distribution appears at smaller angles than pre- 
dicted. 


The combination of a hydrogen filled diffusion cloud 
chamber and a beam hardener has proved to be very well 


adapted to this type of research. 
Microfilm $2.50; Xerox $7.00. 147 pages. 


THE DECAY OF SILVER 104 
(L. C. Card No. Mic 60-1873) 


Hugh Nutley, Ph.D. 
University of Washington, 1960 


Chairman: J. B. Gerhart 


The decay of Ag’™ has been investigated using mag- 
netic and scintillation spectrometers. Ag'™ was produced 
by alpha particle bombardment (28 to 38 Mev) of rhodium 
foil; chemical identification was performed. The spin 5 
isomer decays with half life 66 + 1 minutes, the spin 2 
isomer with half life 29.8 + 0.5 minutes. Previously 
unreported positrons from the 5+ isomer were observed 
having an allowed shape and an end point energy of 
900 + 10 kev. Conversion electrons corresponding to 
gamma rays of 167, 262, 282, 355, 443, 478, 556, 621, 767, 
854, 938, 1026, 1074, 1263, 1343, 1529, 1623, and 1806 kev 
were observed; no conversion electrons corresponding to 
a previously reported 745 kev gamma ray were observed. 
The 556, 767, and 938 kev gamma rays were found to be 
in cascade by fast coincidence. The spin 2 isomer decays 
by positron emission with end-point energy 2.705 + 0.015 
Mev and allowed shape spectrum. No. 1.9 Mev positrons, 
as previously reported, are observed. Positrons from the 





spin 2 isomer were found to be in fast coincidence with 
the 556 kev gamma rays. The Pd'™ level scheme is 
discussed. Microfilm $2.50; Xerox $4.20. 80 pages. 


PHOTOPROTONS FROM NUCLEI EXPOSED TO 
1 BEV BREMSSTRAHLUNG RADIATION 


(L. C. Card No. Mic 60-1950) 


Duane Norman Olson, Ph.D. 
Cornell University, 1960 


Experimental information is given on the emission of 
high-energy photoprotons from nuclei placed in a beam of 
1 Bev bremsstrahlung radiation from the Cornell electron 
synchrotron, thus extending to higher energies results 
previously reported. The protons are detected in an 
arrangement of scintillation counters and copper ab- 
sorbers, Their energy is determined from their range 
in the “counter telescope” and the protons are identified 
by their ionization loss in a thin counter. The operation 
of the telescope is discussed in detail and estimates are 
made of the detection efficiency, so that the experimental 
counting rates can be reduced to an absolute yield. Since 
the photon energy is undetermined, the yield can only be 
reduced to a “cross-section” which has units of cm?/Q/ 
Mev/steradian. Q is the number of “effective photons.” 

Three measurements are reported: (1) The energy 
dependence of photoprotons from carbon at six laboratory 
angles and between 75 and 350 Mev, (2) The A-dependence 
at two proton energies for each of the six angles using 
targets of carbon, aluminum, copper, and lead, and (3) The 
proton yield at two angles as a function of the peak energy 
of the bremsstrahlung radiation. These results are then 
compared with the yields calculated for the processes 
which are expected to contribute to the photoproton emis- 
sion using known cross sections. In these processes the 
photon interacts with small subunits of one or two nucleons 
in the nucleus. They are found to be sufficient to account 
for all the protons observed, although rather large limits 
must be allowed because of insufficient information on the 
meson processes in nuclei. 

Microfilm $2.50; Xerox $6.20. 128 pages. 


THE DESIGN OF A STIGMATIC MAGNETIC 
SPECTROMETER AND ITS USE IN THE 
INVESTIGATION OF THE REACTION 


Mg’*(p,p)Mg”®. 
(L. C. Card No. Mic 60-1857) 


Francis Bachman Sellers, Ph.D. 
University of Kansas, 1960 


Adviser: Dr. Francis W. Prosser, Jr. 


1. Statement of Problem. In order to make possible 
the investigation of low cross section reactions and the 
angular correlation between emitted radiations, such as 
Y-rays and charged particles, a magnetic spectrometer 
with a large transmission and with the source and image 
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located outside the region between the pole faces was 
needed. To obtain this transmission a stigmatic design 
(one in which focusing is obtained in both the median plane 
of the pole faces and in the plane perpendicular to it) was 
employed. 

The reaction Mg?*(p,p)Mg?® was chosen for the initial 
investigation with this spectrometer for two reasons: 

(1) elastic scattering cross sections are generally rather 
large, thus, good statistical information could be obtained 
for checking the performance of the spectrometer, and 
(2) certain systematics in the energy levels of Al? made 
an investigation of this reaction seem to be of interest. 

2. Magnetic Spectrometer Design. A transmission of 
0.00086 was chosen, and the equations, as given by Cross,’ 
for a stigmatic system assuming no fringing field were 
employed. These equations required entry and exit non- 
normal to the pole boundaries. A method (similar to that 
used by Coggeshall and Muskat for normal entry and exit”) 
was developed to correct the position of the source and 
image for the presence of the fringing field. 

The radius of curvature of the spectrometer is 34,2 
cm, the pole gap width is 0.853 in., and the energy of a 
proton which may be analysed with the maximum field of 
approximately seven kilogauss is three Mev. Within the 
experimental error, the image was observed at the pre- 
dicted position, and the momentum resolution was meas- 
ured to be approximately 200. 

3. Mg**(p,p)Mg*° Reaction. An investigation of the 
reaction Mg**(p,y)Al** has resulted in assignments for all 
but six of the 14 levels in Al”* deduced from the capture 
y’s. These levels lie between the ground state and 4.55 
Mev., and the parity assignments made were uniformly 
positive.* In the same investigation, six resonances were 
found in the compound nucleus for proton energies between 
0.675 Mev and 9.960 Mev. These correspond to excited 
states in Al”* between 6.97 Mev and 7.28 Mev. The five 
of these for which assignments were made all have nega- 
tive parity. Another investigation found 25 resonances 
between E,, = 0.929 Mev and 1.938 Mev, but no assign- 
ments were made.* Therefore, it is of interest to investi- 
gate these resonances and determine whether the sys- 
tematically negative parity assignments for the levels 
above 6.97 Mev in Al” do continue. 

The elastic scattering yield was measured at several 
angles at the energies of known resonances. The neces- 
sity of using thin Mg”° targets precluded the determination 
of accurate absolute differential cross sections; therefore, 
the cross sections were normalized to Rutherford scatter- 
ing away from the resonances. The data was analysed and 
assignments made with the use of the single level formal- 
ism developed by Blatt and Biedenharn.°* 

Ten resonances between E. = 0.929 Mev and 1.288 Mev 
were investigated, and structure was observed for four: 
0.986 Mev, 1.084 Mev, 1.148 Mev and 1.241 Mev. 

For the 0.986 Mev resonance an assignment of 2° with 
I = 3.8 kev seemed quite definite. The 1.084 Mev reso- 
nance allowed either the assignment 27 with [ = 2.4 kev 
or 3° with [= 1.7 kev, but the 2~ assignment seemed 
Slightly favored. The 1.148 Mev resonance favored the 
assignment 1” with [' = 1.9 kev, but the possibility that the 
assignment is 2* with T < 0.26 kev or 3* with T < 0.18 











kev could not be definitely excluded. The data on the 1.241 
Mev resonance was not sufficient to make an assignment. 
Microfilm $2.50; Xerox $5.20. 102 pages. 
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BRANCHING OF TRANSITIONS 
IN SOME MIRROR NUCLEI 


(L. C. Card No. Mic 60-1837) 


Willard Lindley Talbert, Jr., Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisor: M. G. Stewart 


The experimental knowledge of the decays of mirror 
nuclei was found to contain little information about pos- 
sible branching in these decays. In this investigation, 
branching was studied in the positron decays of Na”, 
Mg”, Al**, si?’, S™, and Ca**. These activities were 
produced by bombardment of their respective natural 
elements in the X-ray beam of the Iowa State University 
Synchrotron. 

The branching of transitions was determined by looking 
for nuclear gamma rays in fast coincidence with the 
positron annihilation radiation. The search was restricted 
to gamma rays which had the energies expected from a 
consideration of the nuclear levels for the daughter nuclei. 
Interference in the gamma-ray spectra which was due to 
the intense annihilation radiation was minimized by 
geometrical arrangement of the coincidence detectors. 

The decays of Al”®, Si?”, and Ca*® had no branching 
intense enough to be observed using this method. Upper 
limits for branching in these decays were estimated, and 
were less than one per cent. Branching which had not been 
reported previously was found in the decays of Na™, 
Mg”*, and S”, each branch proceeding to the first excited 
state of the daughter nucleus. The branching ratios were 
calculated for these decays. 

Except possibly for K*® and Al’, the daughter nuclei 
can be interpreted as having rather large nuclear defor- 
mation, so an attempt to describe the daughter states and 
the presence of branching was made using the concepts of 
the unified model. This description was generally suc- 
cessful in accounting for the qualitative aspects of the 
observed branching. No attempt was made to extract 
accurate expected intensities of branching from the unified 
model for comparison to the experimentally determined 
intensities. The comparative lifetimes for the main and 
branch transitions were calculated. 

See Table 1 on following page. 
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Table 1. Branching ratios found for the nuclei 
in this investigation 





Parent Maximum end- Branching 





isotope Millie point enerey onesgy (Mev) Ato 
Na” 23.0 2.51 0.347 2.2 
Mg” = 12.1 3.09 0.440 9.1 
Al” 7.15 3.38 0.58, 0.98 <0.9 
si*”’ 4.14 3.85 0.842, 1.013 <0.2 
2.72 4.39 1.267 1.1 
Ca” 0.88 5.490 2.53 <0.6 





Microfilm $2.50; Xerox $7.40. 160 pages. 


PHYSICS, SOLID STATE 


ON THE POLARIZATION, MICROWAVE 
DISPERSION AND LOSS IN 
HIGH PERMITTIVITY FERROELECTRICS. 


(L. C. Card No. Mic 60-1755) 


Howard Diamond, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to investigate by analysis 
of experimental data polarization, dispersion and loss 
processes in high-permittivity ferroelectrics. The study 
begins with the observation that according to published 
data, polycrystalline BaTiO, and similar compositions 
show strong relaxation in permittivity at microwave 
frequencies. This phenomenon is shown to be generally 
related to polarization and loss properties of the dielec- 
tric. Processes of particular interest in accounting for 
the microwave relaxation are; a) domain effects, b) pos- 
sible dipolar or molecular polarization, c) mechanical 
effects produced by piezoelectric and electrostrictive 
coupling. 

Under category a), the contribution of ferroelectric 
domains to the permittivity is considered. Measurements 
of hysteresis properties and experiments on ceramic 
samples, in which the permittivity is measured parallel 
and transverse to strong electric fields, indicate that 
domains are immobile in the ceramic grains. In order to 
account for nonlinearity in the permittivity under the 
action of an electric field, a phenomenological theory is 
postulated. Each grain in the ceramic is presumed to be 
described by a free-energy function of the form given by 
Devonshire for BaTiO; single crystals. The free-energy 
function takes into account a transition between a ferro- 
electric and a nonferroelectric state at a critical tem- 
perature (the Curie temperature). For a polycrystalline 
ferroelectric the transition temperatures of the crystal- 
lites are assumed to be given by a Gaussian distribution 
about some operating temperature. The domains are 
presumed immobile in those grains in the distribution 
which are ferroelectric. The free-energy function pre- 





dicts that a ferroelectric state will be induced by the field 
in those grains which are not ferroelectric, and it is 
assumed that the polar axis is induced along the field 
direction. This model, when analyzed, leads to theoreti- 
cal results which correlate remarkably well with experi- 
mental data. 

Under category b), measurements have been made of 
the permitivities of single crystals of BaTiO, at micro- 
wave frequencies with the polar axis both parallel and 
transverse to the signal fields. In contrast with the 
results for ceramics, the single crystals show no relaxa- 
tion at microwave frequencies. 

Under category c) mechanical effects on the permit- 
tivity are analyzed. This is of importance insofar as at 
sufficiently high frequencies a dielectric may behave as 
if it is mechanically clamped. Single crystals and poly- 
crystalline samples have been measured on a dielectric 
spectrometer over a frequency range .5 mc. to 200 mc. 
Dimensional resonances are observed at the low-frequency 
end of the spectrum. Above frequencies where dimen- 
sional resonances are significant, the permittivity is 
reduced to about one half of that at the low-frequency 
limit. This result is consistent with predictions based on 
Devonshire’s free-energy function. It is further shown 
that a loss mechanism can result in a significant dielec- 
tric relaxation. The losses are considered to result from 
mechanical interactions at domain walls and grain bound- 
aries. 

The conclusions that may be drawn from this work are 
as follows: 











1. The field sensitivity of the incremental permittivity 
of polycrystalline ferroelectrics is not a domain 
effect, but results from an induced ferroelectric 
state in nonferroelectric grains. 


2. Nonlinear permittivity under electric fields must 
necessarily be accompanied by substantial thermal 
sensitivity. 


3. Orientation of the domains does not contribute to 
microwave dispersion. 


4. Molecular or dipolar relaxation does not occur at 
microwave frequencies for BaTiO, single crystals. 
Therefore, this is not a mechanism for dispersion 
in the ceramic. 


5. It is concluded that dielectric loss as well as piezo- 
electric and electrostrictive activity would result in 
microwave dispersion in high permittivity ferro- 
electrics. 

Microfilm $2.50; Xerox $7.40. 156 pages. 


THE EFFECT OF PRESSURE 
ON IMPURITIES IN ALKALI HALIDES 


(L. C. Card No. Mic 60-1640) 


Richard Andrew Eppler, Ph.D. 
University of Illinois, 1960 





The various alkali halides, when activated by small 
amounts of heavy metals such as thallium or lead, consti- 
tute the simplest and most clearly understood of the many 
luminescent materials. These same materials, when 
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subjected to ionizing radiation, or to the introduction of a 
stoichiometric excess of alkali metal, become charac- 
teristically colored, due to the introduction into the lattice 
of an F center, which is believed to be an electron trapped 
at a negative ion vacancy. 

The first comprehensive investigation of these phe- 
nomena was by Pohl and his numerous coworkers'*? at 
Goettingen in the late 1920’s and early 1930’s. Since then 
a large amount of experimental and theoretical work has 
been published in this field. 

This work is concerned with the extension of the data 
on these defects to the region of very high pressure. The 
apparatus used is essentially that of Fitch, Slykhouse and 
Drickamer,* involving a specially designed high pressure 
cell used with a standard ultraviolet spectrophotometer. 

The effect of pressure on the F center has been studied 
to around 140,000 atmospheres in six alkali halides. The 
M center has been studied to 50,000 atmospheres and the 
various color centers in silver doped alkali halides have 
been studied in three alkali halides to 50,000 atmospheres. 

For the F center, a large shift in the frequency of the 
band to higher energy with increasing pressure is ob- 
served. The slope of this shift is greater by a factor of 
1.9 than would be predicted from Ivey’s relation.* This 
can be interpreted to mean that the compressibility in the 
vicinity of the F center is greater than the bulk crystal 
compressibility. 

For the M center, a shift in frequency towards higher 
energy is observed with increasing pressure, about 1/5 
as great as the shift in the F center. 

In silver doped alkali halides, the A and E centers 
shift to lower energy with increasing pressure, while the 
B, C, and D centers shift to higher energy. The following 
models are proposed for these centers: for the A center, 
a hole, a silver ion and perhaps a positive ion vacancy; 
for the B center, an electron, a silver ion and a negative 
ion vacancy; for the C center, the interaction of two 
B centers; for the D center, an electron, a silver ion and 
three vacancies, two negative and one positive; for the 
E center, an electron and a silver ion. 

The shift in the “A” impurity band has been studied as 
a function of pressure in twenty six different impurity 
doped alkali halides. In addition, the one atmosphere 
position of the “A” band was determined for thirteen 
different alkali halide phosphors. 

For the thallium activated alkali halides, the shift with 
pressure is independent of the halide ion, but strongly 
dependent on the crystal structure. In the sodium chloride 
structure, the band shifts to lower energy with increasing 
pressure. In the cesium chloride structure, an initial 
shift to higher energy is observed, followed at higher 
pressures by a shift to lower energy. For indium acti- 
vated alkali halides, a similar effect is noted. These data 
are consistent with the Seitz model® of the alkali halide 
phosphor. 

For the lead activated alkali halides, the shift with 
pressure is independent of the crystal structure, but 
strongly dependent upon the nearest neighbor halide ions. 
Generally, the frequency of the band shifts initially to 
higher energy. At very high pressures the shift reverses. 
These data are consistent with the complex ion theory®”’ 
of the alkali halide phosphor. 

Microfilm $3.00; Xerox $10.35. 229 pages. 
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ELECTRICAL AND MAGNETIC PROPERTIES 
OF ERBIUM SINGLE CRYSTALS 


(L. C. Card No. Mic 60-1821) 


Robert Wood Green, Ph.D. 
Iowa State University of Science and Technology, 1960 


Supervisors: Sam Legvold and F. H. Spedding 


Four rectangular parallelopiped samples have been cut 
from a large single crystal of erbium grown by the Bridg- 
man method, two with the a-axis parallel to the long di- 
mension and two with the c-axis parallel to the long 
dimension. One pair, an a-axis crystal and a c-axis 
crystal, were used for magnetic measurements; the other 
pair were used for electrical resistivity measurements. 

Magnetic measurements were made up to 18 kilo- 
oersteds with the field applied along the long dimension 
of the crystals at 4.2°K and between 20.4°K and 300°K. 
The c-axis was found to be the direction of easy magneti- 
zation. A Néel point was observed at 85°K. The ferro- 
magnetic-antiferromagnetic transition temperature 
inferred from the magnetic data was 19.6°K. The satura- 
tion moment, Ooo, obtained by an extrapolation of the data 
was 267.7 cgs units/gm by a T°/? plot and was 266.9 cgs 
units/gm by a T’ plot. Both values correspond to about 
8 Bohr magnetons and are about 1 Bohr magneton short 
Of Uer¢ = gJ. A possible explanation of this discrepancy 
might be associated with the alignment of the spins of 
erbium. Koehler has suggested from an examination of 
neutron diffraction data on erbium that there is a com- 
ponent of the magnetic moment perpendicular to the c-axis 
at 4.2°K although the bulk of the moment appears to be 
along the c-axis at this temperature. He indicates that a 
helical type of magnetic alignment might come close to 
fitting the observed diffraction patterns. 

The 1/X versus T plots in the paramagnetic tempera- 
ture range gave for the a-axis crystal X = ae and 
Leff = 9.9 + 0.2 Bohr magnetons; for the c-axis crystal 
X = 0.0740 

T - 32.5 
compared with wer = gVJ(J + 1) = 9.6 Bohr magnetons. 

The electrical resistivities of the single crystals were 
measured as a function of temperature with the current 
parallel to the a-axis and with the current parallel to the 
c-axis from 1.3°K to 300°K. Anomalies were observed at 
20.4°K, 53.5°K, and 85°K. /., the resistivity in the 
basal plane (in this work along the a-axis) showed quite 


different behavior than /., the resistivity along the 


and Uer¢ = 9.9 + 0.2. These are to be 


c-axis. For room temperature 4//. = 1.72. 

At 85°K, the Néel point, 4 versus T changes slope, 
but not the sign of the slope, while “. versus T goes 
through a minimum, 
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At 53.5°K, no anomaly was observed for -4, but for 
/.~ versus T a peak occurred. This peak extended from 
53.5° K to 85°K, and “2 versus T had a negative slope in 
this temperature range. This broad unsymmetrical peak 
might indicate that the ordering or disordering of the 
spins through the antiferromagnetic-paramagnetic transi- 
tion occurs over a wide temperature range, or it might 
indicate that the spins are changing from one type of 
antiferromagnetism to another. 

In the paramagnetic temperature range “4 versus T 
has a slope of 0.185 yohm-cm/°K, “. a slope of 0.122 
uohm-cm/°K. It is interesting to compare a curve ob- 
tained using /poly = 2 A/3 + F./3 with the curve 
obtained on a polycrystalline sample of erbium. The 
Slopes in the paramagnetic temperature range are 0.163 
uohm-cm for the calculated curve and 0.164 pwohm-cm 
for the other. The actual values in this temperature range 
disagree by about 5 yohm-cm. The shape of the two 
curves between 50° and 85° is qualitatively the same. 
Agreement below 50°K is good and the two curves show 
a discontinuity of about the same magnitude at 20° K. 

Microfilm $2.50; Xerox $5.00. 99 pages. 


ELECTRON SPIN RESONANCE STUDIES 
OF MAGNETIC IMPURITIES 


(L. C. Card No. Mic 60-1882) 


Alan Byron Grossberg, Ph.D. 
The University of Wisconsin, 1960 


Supervisor: Associate Professor Richard Dexter 


Studies of the electron paramagnetic resonance spectra 
of several artificial gem materials doped with iron group 
ions and of Mn-doped silver halide crystals have been 
made. The results are interpreted in terms of the appro- 
priate spin Hamiltonians. The splitting parameters 
appearing in these expressions have been determined and 
are presented. The method is discussed. 

The construction and unusual circuitry features of the 
dual-modulation detection spectrometer used in these 
studies are described. A novel method of sample prepa- 
ration, in which an electropositive base metal replaces 
some of the lattice silver in a silver halide single crystal 
at elevated temperatures, is presented. 

The artificial Cr-doped spinel samples studied were 
found to have a zero-field splitting (1.08 cm~*) 10 percent 
larger than that found in natural crystals. A structure 
change with increasing impurity concentration is sug- 
gested. Evidence for the existence in several gem ma- 
terials of the unusual Fe* and Ni* ions, produced during 
the flame fusion manufacturing process, is presented. 

The appearance of complicated, anisotropic resonance 
spectra in Mn-doped AgCl and AgBr at low temperatures 
is attributed to manganese ion - associated silver cation 
vacancy complexes. The symmetry of the resonance 
spectra indicates that the vacancy is located at a next- 
nearest cation site to the divalent ion. Axial-field splitting 
parameters measured at 115° K of 130 and 530 oersteds 
were determined for Mn-AgCl and Mn-AgBr, respectively. 
The values obtained for the Hamiltonian parameters g, D, 
F, and A are given. 

Microfilm $2.50; Xerox $4.20. 78 pages. 





SELF DIFFUSION OF THE CHLORIDE ION 
IN SODIUM CHLORIDE 


(L. C. Card No. Mic 60-1662) 


Neal Louis Laurance, Ph.D. 
University of Illinois, 1960 


The self diffusion coefficient of the chlorine ion has 
been measured in pure sodium chloride crystals and in 
sodium chloride crystals doped with calcium chloride. 
The measured diffusion coefficient can be expressed as 


D = 56.6 exp (-2.12 ev/kT) 

between 520°C and 740 °C 
for pure sodium chloride, and 

D = 1280 exp (-2.49 ev/kT) 

between 585 °C and 730 °C 


for sodium chloride crystals containing 0.05 mole % cal- 
cium. The units of D are cm?/sec. 

The diffusion coefficient of chlorine has been measured 
at constant temperature as a function of calcium concen- 
tration. The results are not expressible by a simple rela- 
tion, but they indicate that the diffusion coefficient is 
lower in crystals containing calcium than in pure crystals 
by a factor of from 5 to 10, and that the diffusion coeffi- 
cient is insensitive to the magnitude of the calcium con- 
centration. 

It is concluded that the motion of free negative ion 
vacancies, while adequate to explain the observed diffusion 
coefficient in the case of pure crystals, fails to explain 
the observed dependence of the diffusion coefficient on 
calcium concentration. The motion of vacancy pairs is 
examined as a mechanism for diffusion, and it is concluded 
that unless the theoretical treatment of the vacancy pair 
has been grossly inadequate the observed temperature 
dependence of the diffusion coefficient of chlorine in both 
pure and doped crystals precludes the motion of vacancy 
pairs as a possible mechanism of diffusion. The details 
of the penetration of the isotope into the crystal exclude 
any effects due to dislocation lines which are long com- 
pared to the penetration distance. The possible effect of 
short charged dislocation lines on the diffusion coefficient 
is discussed, but lacking a more detailed theoretical 
treatment than is presently available no definite conclu- 
sions can be reached. 

Microfilm $2.50; Xerox $3.00. 53 pages. 


EFFECTS OF CRYSTALLINE DEFECTS ON 
PURE QUADRUPOLE RESONANCES 


(L. C. Card No. Mic 60-1728) 


Joseph Lindsay Randall, Ph.D. 
University of Alabama, 1960 


The line width and second moment of the Cl** pure 
quadrupole line have been measured as functions of 
X-irradiation time and inhomogeneous compression in 
sodium chlorate, potassium chlorate and p-dichloroben- 
zene. The effect of the addition of p-dibromobenzene to 
p-dichlorobenzene has also been studied. In all cases an 
increase in the line width and second moment was 
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observed, and in a few cases, a decrease in the integrated 
intensity was found. Several broadening mechanisms 
have been considered in detail, and it has been concluded 


that strain broadening is probably the predominant 
mechanism in all cases. 
Microfilm $2.50; Xerox $3.00. 55 pages. 
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IN VITRO STUDIES OF RUMEN MICROORGANISMS 
— USING A CONTINUOUS-FLOW SYSTEM 


(L. C. Card No. Mic 60-1885) 


Walter Carnette Bowie, Ph.D. 
Cornell University, 1960 


An in vitro study has been made on rumen micro- 
organisms using a continuous-flow system. In addition, 
rumen gas production has been studied in sheep maintained 
on a synthetic diet with urea as the sole source of nitro- 
gen, and also from sheep fed hay. 

The effects of feeding maltose on the production and 
distribution of the volatile fatty acids (VFA) to a flora 
adapted to a high level of concentrate, showed a shift in 
the molar proportions of acetate and propionate toward 
the former. Using a high ratio of dextrin to cellulose, the 
molar proportions of acetate to propionate was 1:1. The 
increase in the ratio of fibrous to starchy carbohydrates 
in the substrate fed showed a shift toward acetate produc- 
tion from 35 per cent of the total VFA at 0 hour to 68 per 
cent at 8 hours. The butyric acid molar percentage tended 
to increase slightly with decreasing fibrous to starchy 
carbohydrate ratios. There was little change in the molar 
percentage of valeric and higher acid peak, and no con- 
sistent pattern in the formic and lactic acid combined 
peak. 

A correlation was shown between the DNA/RNA stud- 
ies and the protein that was synthesized. The ratios of 
rumen carbon dioxide to methane determined in these 
in vitro experiments ranged from 0.5 to 3 and could be 
correlated with the type of substrate fed into the in vitro 
system. The gas production taken directly from a fistu- 
lated sheep and directed into a gas chromatograph showed 
a high level of CO2 in the rumen (70-77 per cent) anda 
low level of methane (23-30 per cent) when sheep were 
maintained on a hay diet. The percentage composition of 
the gas taken from a fistulated sheep on the synthetic diet 
showed a COz2 production variation from 60 to 90 per cent 
of total and methane production of from 10 to 30 per cent. 
There was little hourly variation in the percentage com- 
position of the gases from the hay fed sheep but consider- 
able variation in the animal on the synthetic diet. There 
was evidence of insignificant quantities of hydrogen 
present in the in vivo experiments and none in the in vitro 
experiments. 

Carbon recovery data showed that from 76 to 97 per 
cent of the carbon of the fermentated substrate could be 
accounted for by the formation of valeric, butyric, propi- 
onic, acetic, formic and lactic acids, carbon dioxide, 
methane, protein and nucleic acid. From 48 to 83 per 
cent of the carbon fermented was recovered in the gases, 
6 to il per cent in the protein fraction and 3 to 4 per cent 
in the nucleic acid fraction. 














Under the proper conditions the continuous-flow sys- 
tem serves as an excellent tool for the study of rumen 
microorganisms. 

Microfilm $2.50; Xerox $5.80. 116 pages. 


FACTORS AFFECTING THE FLUIDITY 
OF THE BLOOD AFTER DEATH 


(L. C. Card No. Mic 60-1987) 


Jess Mack McKenzie, Ph.D. 
The University of Texas, 1960 


Supervisor: M. Mason Guest 


Studies of the post-mortem changes in the coagulation 
and fibrinolytic capacities of stressed and unstressed 
dogs revealed that the disappearance of fibrinogen after 
death is a result of a dynamic interaction between these 
systems. 

One group of dogs was subjected to a mild, intermittent 
electric shock eight to ten hours a day for three to eleven 
days. During this time, blood fibrinogen levels rose as 
much as 110 per cent above pre-stress control levels. 
Effective accelerator globulin activity decreased during 
stress, and the total prothrombin activity increased. 

Fibrinogen did not disappear in the cadavers of 
stressed dogs killed by exposure to a simulated high 
altitude (87 mm. Hg total ambient pressure). Instead, 
fibrinogen content remained fairly constant until, at about 
47 minutes after death, a massive coagulum was formed 
throughout the heart and major vessels. In contrast, in 
unstressed dogs killed by sudden exposure to high altitude, 
fibrinogen titers fell progressively after death and the 
blood remained fluid, with an average half-life of fibrino- 
gen of 63 minutes. 

If heparin were injected into unstressed dogs just 
prior to death, fibrinogen did not disappear from the blood 
of the cadavers; nor did the fibrinogen content of post- 
mortem blood fall in vitro if it were mixed with citrate. 
Heparin, in the concentrations used, did not impede 
fibrinolysis, fibrinogenolysis, or fibrinolytic activation 
in vitro. 

If purified preparations of antifibrinolysin were 
injected into unstressed dogs just before death, the rate 
of disappearance of fibrinogen was retarded but after 
some time a massive coagulum appeared. 

Although prothrombin activity gradually fell in the 
cadavers of untreated, unstressed dogs, those which had 
received injections of antifibrinolysin exhibited a constant 
level of prothrombin so long as the blood remained fluid. 
Thus, an inhibition of fibrinolytic activity resulted ina 
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decrease in prothrombin consumption. No anticoagulant 
activity, as measured by prolongation of the partial 
thromboplastin time or interference with thromboplastin 
generation, was demonstrable in the antifibrinolysin 
preparations. 

These experiments furnish evidence that, in the 
cadavers of unstressed animals, both coagulation and 
fibrinolytic activity are involved in the disappearance of 
fibrinogen and the maintenance of blood fluidity. 

The differences between the post-mortem changes in 
stressed and unstressed animals are discussed with 
reference to the physiological checks and balances exist- 
ing between the coagulation and fibrinolytic systems and 
certain medico-legal implications. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


A STUDY OF THE RENAL FILTRATION AND 
REABSORPTION OF CALCIUM AND 
PHOSPHORUS IN HEALTHY RATS 

AND RATS WITH CALCIFIED KIDNEYS 


(L. C. Card No. Mic 60-1951 


Irene Ruth Payne, Ph.D. 
Cornell University, 1960 


In an attempt to determine the cause, effect, and pos- 
sible reversal of kidney calcification, the lesion was 
produced in 85% of female albino rats by feeding the 
animals a diet of whole dry milk supplemented with 
sodium bicarbonate throughout the rapid growth period. 
The presence and degree of calcification was determined, 
following renal function tests, by performing unilateral 
nephrectomies and arbitrarily rating roentgenograms of 
the excised kidneys. 

Renal function tests on nine-month-old healthy animals 
and rats with calcified kidneys revealed: 1) the effective 
renal plasma flow was the same in both groups; 2) the 
filtration and reabsorption of phosphorus was unchanged 
in the presence of calcification; 3) the reabsorption of 
calcium was inhibited in calcified kidneys. Phosphorus 
in the plasma of rats on the milk diet was significantly 
higher than in control animals, while calcium values for 
the plasma of both groups of rats were the same. 

The use of two strains of white rats (Yale and Wistar) 
showed that the susceptibility to calcification of the kidney 
was the same in both strains. 

In an attempt to reverse calcification by changing the 
animals to the control diet supplemented with 1% am- 
monium chloride, no indication of reversal was found. 

Nor was the attempt to produce calcification in control 
rats by placing them on the milk diet for one to two months 
successful. 

Factors which have been suggested as possible causes 
for calcification, but which were counterindicated in this 
study were: low protein intake, imbalance in dietary 
calcium, phosphorus, and magnesium, excess of vitamin D, 
deficiency of vitamin A, high blood calcium, hyperpara- 
thyroidism caused by low blood calcium. 

Microfilm $2.50; Xerox $3.00. 60 pages. 





THE EFFECT OF MUSCLE STRENGTH 
AND ENDURANCE DEVELOPMENT ON 
BLOOD FLOW IN HUMAN SUBJECTS 


(L. C. Card No. Mic 60-1580) 


Ellen Ruth Vanderhoof, Ph.D. 
State University of Iowa, 1960 


Chairman: Associate Professor Charles J. Imig 


Studies were carried out to investigate the effect of 
strength and/or endurance improvement on blood flow 
through the muscles involved. 

A 6-second maximum hand grip exercise performed 
once per day was employed as a strength training pro- 
cedure for one group of subjects and a daily 1/3 maximum 
grip force contraction maintained to “fatigue” was em- 
ployed as an endurance training procedure for another 
group of subjects. Grip strength was measured by means 
of a continuous recording grip dynamometer. 

Blood flow through the forearm was measured under 
resting conditions and following four different test exer- 
cise stresses which were designed for evaluation of blood 
flow response. Such measurements were made at regular 
intervals throughout the investigation by means of the 
technique of venous occlusion plethysmography. 

Subjects who participated in the strength training pro- 
gram made significant gains in strength but not endurance 
while those subjects who trained for endurance improved 
in strength and endurance. 

Resting blood flow was not changed significantly as a 
result of either training program used in the investigation. 
Significant changes in blood flow response to certain of 
the test exercise stresses were noted and these changes 
were associated with endurance rather than strength 
improvement. Circulatory changes as a result of en- 
durance training were evidenced by increased initial 
post-exercise blood flow following these stresses and by 
decreased “blood flow debt” per unit of exercise effort. 

Microfilm $2.50; Xerox $3.80. 66 pages. 


EFFECT OF AUTONOMIC BLOCKADE ON 
ADRENALINE, NORADRENALINE, 
HYPERGLYCEMIA AND LACTACIDEMIA IN 
NORMO-, AND HYPERTENSIVE DOGS. 


(L. C. Card No. Mic 60-1964) 


Howard Weisberg, Ph.D. 
The University of Buffalo, 1960 


Adrenaline, noradrenaline, hydergine and dibenzyline 
have been used to study the normality oi blood glucose 
and lactic acid regulation in unanesthetized normo-, and 
chronic experimental renal hyper-tensive dogs; these 
metabolic effects being used to test whether sympathetic 
nervous and/or hormonal factors may be involved in the 
maintenance of chronic hypertension. 

A peak adrenaline hyperglycemia of + 50 percent 
above normal + 12 minutes after a 3-minute injection of 
0.004 - 0.008 mg/kg/min is seen in both normo- and 
hypertensive animals. 
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Noradrenaline, in doses equivalent to those producing 
a moderate adrenaline hyperglycemia, fails to increase 
the blood sugar level and often depresses it in normals 
and hypertensives alike. 

As for blood lactic acid, adrenaline, administered as 
above, produces a lactacidemia + 95 percent above con- 
trol level in both normals and hypertensives. 

The blood lactic acid response to noradrenaline, on 
the other hand, appears different for normotensive and 
hypertensive dogs, the former group displaying a per- 
ceptible lactacidemia while the latter exhibits an appre- 
ciable decrease. It is postulated that noradrenaline 
doesn’t influence or else inhibits hepatic glycogenolysis, 
and lactacidemic reactions are due to anoxic tissue 
glycolysis in the normal dogs which does not occur at 
these dose levels in “adapted” chronic hypertensives. 
Since hypertensives can contend with higher concentra- 
tions of noradrenaline and respond with an over-all 
depressed carbohydrate metabolism it is suggested that 
noradrenaline is instrumental in the maintenance of 
chronic renal hypertension. 

Simultaneous administration of equivalent doses of 
adrenaline and noradrenaline causes a lower hyper- 
glycemia than after adrenaline alone and this is more 
marked in hypertensive dogs. The presence of nor- 
adrenaline apparently inhibits adrenaline hyperglycemia. 

Responses of blood lactic acid to combined adrenaline- 
noradrenaline suggest tendencies which are the same as 
for blood glucose. 

Noradrenaline, then, seems ineffective for promoting 





or enhancing glycogenolysis in the dog by means of 
hitherto conceived mechanisms. 

Hydergine in a dose of 0.005 mg/kg, capable of lower- 
ing blood pressure in chronic hypertensive dogs, exerts 
little influence on blood glucose in normals or hyper- 
tensives. 

However, consistent evidence of reduced blood lactic 
acid is seen after hydergine, indicating that low doses, 
which do not significantly effect blood glucose in normo- 
tensive or hypertensive dogs, may still depress basal 
metabolism. 

Pretreatment with hydergine permits an adrenaline 
hyperglycemia which is directly comparable to that.seen 
after adrenaline alone. 

Blood lactic acid after hydergine and adrenaline is 
+ 25 percent lower than after adrenaline alone and con- 
firms the observed reduction when only hydergine is 
given. 

Dibenzyline, in doses capable of blocking an adrenaline 
pressor response, does not inhibit adrenaline hyper- 
glycemia and in fact augments it. 

Adrenaline-lactacidemia after dibenzyline, as after 
hydergine, is lower than when only adrenaline is given. 

The sympathetic nervous system and the sympatho- 
mimetic noradrenaline are probably significantly involved 
in the maintenance of late or chronic experimental renal 
hypertension in dogs. 

Microfilm $2.50; Xerox $6.80. 143 pages. 
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SOME ASPECTS OF THE LEGAL AND 
POLITICAL THEORIES OF LEON DUGUIT: 
A STUDY IN CONSTITUTIONALISM. 


(L. C. Card No. Mic 60-1860) 


Wilmer Lloyd Bohlmann, Ph.D. 
University of Washington, 1960 


Chairman: Kenneth C. Cole 


Leon Duguit claimed that he had discovered the prin- 
ciples of “a rule of law that is above the individual and the 
state” through the application of the scientific method. 
Since the scientific method in one form or another has in 
no small measure been responsible for the “ breakdown” 
of rule of law ideas in modern jurisprudential thought, 
Duguit’s attempt to apply the same method in reverse, as 
it were, is naturally subject to suspicion. Yet there are 
many who appear to think that he was a constitutionalist 
despite his pronounced positivism. The thesis of the 
present essay is that this impression is unfounded. When 
his repudiation of sovereignty, his alleged pluralism, and 
his ultimate position on the nature of a government of laws 
are examined closely in terms of the specifics generally 
associated with the latter concept they simply do not “add 
up to” a legal order capable of limiting the exercise of 
arbitrary power. 

The allegations that Duguit was a pluralist grew largely 
out of his assertions that public law was no longer monistic 
in its imperialism. It must be understood, however, that 
he was not denying the essentially monistic character of 
law, but rather he was denying that the unity of law could 
be attributed to a single commanding will. Neither should 
his alleged pluralism be mistaken for the constitutional 
institutions of divided legal authority, for he attached no 
legal significance to the institutions of government. 

Duguit’s repudiation of sovereignty left him in the 
dubious position of denying that legitimate authority was 
essential for rule of law purposes. He quite correctly 
pointed out that sovereignty means nothing other than a 
will which is inherently superior and that will rules as a 
matter of personal right. But he incorrectly assumed that 
legitimate authority implied an identical personal right. 

Duguit’s rejection of legitimate authority was also based 
on his conception of the nature of true law. He was con- 
vinced that there existed a body of objective law independ- 
ent of authoritative formulation which could be discovered 
through the application of the scientific method. Thus to 
claim that legitimate authority was necessary to formulate 
and enforce law was in his estimation only an attempt to 
place the stamp of legality on the arbitrary decisions of 
those who govern. 

Duguit’s theory of law, however, did not provide a 
viable substitute for the concept of legitimate authority. 
He asserted that the objective law of social solidarity was 
so impressed on the minds of all men that the lawfulness 
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of any act or rule could be determined by consulting this 
self-evident objective law. But the methods which Duguit 
recommended to determine whether a specific rule or act 
satisfied the requirements of social solidarity were not 
capable of yielding standards of sufficient certainty for 
rule of law purposes. 

The one aspect of Duguit’s position which showed some 
constitutional tendencies was his analysis of the nature of 
a “government of laws.” In this analysis he seemed to 
suggest that the law of social solidarity was a principle of 
legislation, and that it could be assumed that most legisla- 
tive enactments gave expression to the objective law. 

A “government of laws,” according to Duguit, was one that 
proceeded against individuals only in accordance with previ- 
ously established general rules. But his commitment to 
this principle of constitutionalism was only a passing one, 
for he demonstrated that he was quite prepared to approve 
of governmental proceedings against individuals contrary 
to a legislatively established general rule if the rule con- 
flicted with his interpretations of the requirements of social 
solidarity in the specific situation. 

Duguit obviously was not a constitutionalist. His con- 
ception of law was actually a theory of absolute justice. 

It is debatable whether social solidarity is the true prin- 
ciple of human destiny. In any event it is not capable of 
yielding standards of sufficient certainty to limit the arbi- 
trary exercise of will. 

Microfilm $2.50; Xerox $5.20. 105 pages. 


MUNICIPAL OWNERSHIP OF ELECTRICAL 
POWER IN BLOOM:NGTON, ILLINOIS: 
A CASE STUDY IN THE FORMATION 
OF PUBLIC POLICY. 


(L. C. Card No. Mic 60-1637) 


Alice Lucinda Ebel, Ph.D. 
University of Dlinois, 1960 


This case study is concerned with the formation of 
public policy on the specific issue of public versus private 
ownership of electrical power in the city of Bloomington, 
Illinois. As such, it seeks to delineate the activities of 
human beings, acting in both official and unofficial capaci- 
ties, as they are involved, over a reriod of years, in the 
making of a series of decisions about the issue. From 
this case study of the actual behavior of men and groups of 
men in this decision-making situation, it is hoped some 
small contribution will be made to the discovery of general 
patterns of behavior in the formation of public policy. 

The city of Bloomington first acquired a power plant to 
generate electricity for its own use. As the years passed, 
the plant periodically became involved in the question of 
public versus private ownership of public utilities. Events 
and circumstances eventually brought toa focus in the 
city the forces on both sides of the issue. In a series of 
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referenda, the voters of Bloomington were asked four dif- 
ferent times to advise the city council in regard to the 
policy it should pursue concerning the issue. Traditional 
mistrust of a monopolistic utility, questionable.practices 
of private power proponents nationally and locally, and 
skillful leadership which effectively organized the inter- 
ests affected, initially brought about a victory for public 
ownership. 

Within a period of a little over twenty-five years, three 
other notable victories for public ownership followed. 
They were the result of many factors. Local politicians 
made use of the popularity of the city power plant to ad- 
vance their personal interests. Social and economic 
division within the city was widened by this political manipu- 
lation. As a result, emotion supplanted logic as a basis 
of support for the city utility. The static nature of the 
city, indifferent government and administration, and lack 
of responsible leadership encouraged the further manipu- 
lation of the issue as a means of controlling the outcome 
of city elections, of preventing political change, and of 
concealing poor administration. 

The following generalizations may be drawn from this 
case study of policy formation: 


1. A policy decision is the product of multiple forces 
and diverse patterns of action and interaction meet- 
ing at the same point in time. Corollaries of this 
generalization follow: (a) that the decision so re- 
sulting is not a “final” decision but only one aspect 
of “an ongoing interaction among the various ele- 
ments” involved; (b) of the great variety of action 
and interaction involved in the formation of public 
policy, the activity of persons within the formal 
governmental structure is only a small part of the 
total activity. 


2. The persistence of popular support for a given 
policy decision bears a direct relationship to the 
degree of support which the original decision ob- 
tained and an indirect relationship to the amount of 
economic and social change occurring in the gov- 
ernmental unit making the decision, 


3. The persistence of an attitude in favor of a given 
policy decision is encouraged by the usefulness 
which that policy decision serves in promoting the 
popularity of other decisions, often irrelevant. 


4. Policy decisions are not necessarily made and held 
by individuals on the basis of facts alone. 
Microfilm $6.80; Xerox $24.10. 535 pages. 


THE DEMAGOGUE 
(L. C. Card No. Mic 60-1665) 


William Thomas McClure, Jr., Ph.D. 
University of Tlinois, 1960 


The demagogue, etymologically considered, is the 
leader of the people and in democracy, therefore, the locus 
of political power. While in early Greek democracy and 
even in some contemporary political writings, the dema- 
gogue remains merely the most popular politician, never- 
theless in general usage the concept of the demagogue has 
become degraded. 





The earliest and still the most common usage of the 
concept of the demagogue in its derogatory sense is as an 
ideological weapon. Upon the rationalization of Greek 
politics along class lines and the rise of the lower classes 
to political dominance, the upper classes came to regard 
government by the people as little more than a sobriquet 
for government by the poor and to their private advantage. 
The wealthy held the demagogue in contempt on the prin- 
ciple that he was a leader attractive to the poor. When 
the aristocracy themselves entered the democratic politi- 
cal arena, they found their own ideological epithet turned 
back upon themselves, now connoting, however, a deceiver 
of the masses to private advantage. 

Depending upon one’s point of view of political phe- 
nomena, the concept of the demagogue may be made less 
ideologically flaccid. According to one school of thought, 
the nature of man is better known through the activity of 
the mind than through any other agency of human sensi- 
bility. Thus, Plato concluded that the best government is 
that which subjects the less rational to the tutelary direc- 
tion of the more nearly rational members of society. The 
rational man is capable of ruling to the advancement of 
that which is essentially human and therefore to the equal 
advantage of all men. Less rational rulers, lacking the 
requisite insight into the essence of man, confused by the 
multiplicity of external and purely accidental character- 
istics of men, have no choice but to rule to some private 
“advantage.” Plato regards such rule not only as socially 
divisive but, insofar as it tends to emphasize and thus to 
develop the accidental characteristics of human nature, 
as destructive of man. Plato saw little hope of breaking 
into the vitiating system of irrational social training of 
political leaders and the perpetuation thereby of a political 
leadership which is misdirected and therefore illegitimate. 
In democracy, such illegitimacy is known as demagogy. 

Modern social science, on the other hand, tends to 
focus its attention upon the techniques by which one gains 
political power. This analysis indicates that manipulation 
of a state of psychic anxiety on the part of one’s followers 
may go far to explain the overriding political allegiance 
which such commentators as Aristotle had formerly at- 
tributed to heedless selfishness. In times of social insti- 
tutional dis-equilibrium, when vast numbers of men share 
a common anxiety concerning propriety of behavior, then 
the leader who can supply them sure guidance may bind 
them to him with a libidinal bond which leaves no room 
for free political association. In even the nation state, the 
means of rapid mass communication and advanced tech- 
niques of opinion control make possible the manipulation 
requisite to the formation of this bond. Overtly free but 
psychically restrictive, demagogy constitutes an illegiti- 
mate form of democracy. 

Microfilm $2.70; Xerox $9.45. 206 pages. 
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THE DEMOCRATIC STATE CENTRAL COMMITTEE 
IN MICHIGAN, 1949-1959; A STUDY IN THE RISE 
OF THE NEW POLITICS AND THE NEW 
POLITICAL LEADERSHIP. 


(L. C. Card No. Mic 60-1792) 


Robert Lee Sawyer, Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this study is to investigate selected 
aspects of leadership characteristics and behavior ina 
political party organization at the state level. It is a de- 
scriptive case study of a state party organization which 
has recently attracted attention because of its electoral 
successes and its issue-oriented approach to politics. 

The leadership group upon which this study is focused 
includes the seventy-eight members of the Democratic 
State Central Committee, 1957-1959, and fourteen other 
party leaders who were not members of the State Central 
Committee. 

The data for this study were obtained from documents 
in the files of the Democratic State Chairman, from inter- 
views with forty-two party leaders, and from question- 
naires returned by thirty-two of the fifty-five State Central 
Committee members who were not interviewed. Fora 
‘period of two years, participant observations were con- 
ducted at State Central Committee meetings, state conven- 
tions, Executive Board meetings, field training conferences, 
and various other party meetings. Approximately 175 hours 
were spent at Executive Board meetings. 

An analysis of the demographic characteristics of the 
Michigan Democratic party leadership indicates that the 
leadership structure represents a cross section of the 
voting groups in the party. But the representation of the 
large groups in the party declines between the lowest and 
the highest levels of leadership. The last-mentioned fact 
appears to be correlated with a definite rise in educational 
achievement between the lowest and the highest levels of 
leadership. 

An analysis of the special skills of the top leadership 
group in the party organization—the Executive Board— 
indicates a pattern of skills which is consistent with the 
needs of an issue-oriented party organization. 

A study of leadership tenure from 1933 to 1959 reveals 
that, since 1949, there has been a slight increase in the 
average tenure of State Central Committee members and 
a marked increase in the average tenure of State Central 
Committee officers. 

The data indicate that the top leadership of the party 
organization has a well-articulated philosophy of goals 
and techniques which involves a heavy emphasis upon 
issues, or program, as both means and ends. The program 
of the leadership is based upon two basic doctrines in- 
herited from the New Deal-Fair Deal era: (1) the doctrine 
of equalitarianism, (2) the doctrine of “positive” govern- 
ment. The middle leadership, composed largely of sub- 
committee chairmen, perceives the party in terms of the 
concepts enunciated by the top leadership; but the latter 
does not appear to be as highly issue-oriented as the 
former. 

The data indicate that, since 1949, the internal struc- 
ture of the State Central Committee has evolved in a man- 
ner which permits greater participation in party activity. 
But the large-member groups in the party are not repre- 
sented by internal agencies of a formal and permanent 
nature. 





A study of the processes of intraparty communication 
since 1949 indicates that the party leadership has con- 
sidered communication to be its chief problem and has 
emphasized word-of-mouth communication over all other 
methods. 

The data indicate that, since 1949, participation has 
increased in four of the five areas of decision-making 
that were studied, and that the increased participation has 
been accompanied by an increasing unity in some—though 
not all—areas of party activity. 

The party leadership has utilized both “new” tech- 
niques, such as issues, and ‘ old” techniques, such as 
patronage and “personal attention” to motivate party 
workers. 

The over-all conclusion of this study is that the char- 
acteristics and behavior of the Michigan Democratic 
Party leadership reflect the necessity of building and 
maintaining a multigroup coalition in order to achieve 
electoral success in the state of Michigan. 

Microfilm $5.90; Xerox $20.95. 461 pages. 
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POLITICAL SCIENCE, 
LAW AND RELATIONS 


UNITED STATES POLICY TOWARD THE 
UNIFICATION OF KOREA: 1943-1950. 


(L. C. Card No. Mic 60-1748) 


Soon Sung Cho, Ph.D. 
University of Michigan, 1960 


The Korean policy of the United States cannot be judged 
in isolation from the Korean policy of the Soviet Union or 
from the internal political situation in Korea. These three 
and many other minor factors are inter-related in such 
a complex fashion that it is difficult to single out any one 
factor as being responsible for the continued impasse in 
Korean problems. This study, however, is concerned 
primarily with American foreign policy toward Korean 
independence and unification from the time of the Cairo 
Declaration to the eve of the Korean War, and especially 
with how various policies were arrived at and why these 
policies ended in dismal failure. The major thesis of this 
study is that in addition to the uncooperative Soviet atti- 
tude and the chaotic developments in internal politics in 
Korea immediately following the liberation of the country, 
American foreign policy toward Korea during the post-war 
period must be considered a most important factor con- 
tributing to the continued division of Korea. 

Part I of the study is concerned with American policy 
toward the post-war status of Korea as it developed in 
the major war-time conferences, such as Cairo, Teheran, 
Yalta, and Potsdam. An attempt is made to clarify the 
origin of the use of the thirty-eighth parallel as a dividing 
line for purposes of military and geographical demarca- 
tion purposes. Part II covers the period of the American 
military government and discusses how the Korean im- 
passe was created in the Joint American-Soviet Commis- 
sion, as well as how the decisions of the Moscow Foreign 
Ministers’ Conference to make Korea a trust territory 
caused chaos in Korea. Part III of the study examines the 
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United States policy of withdrawal from Korea as reflected 
by its policies in the United Nations and its economic -and 
‘military aid program to the Republic of Korea. An attempt 
is made to discover the underlying reasons for the United 
States’ policy of withdrawal from Korea in contrast to its 
over-all containment policy directed toward the Soviet 
Union during this period. 

The three major conclusions of the study are as fol- 
lows: (1) that the “personal diplomacy” of President 
Roosevelt and his own and President Truman’s heavy re- 
liance on the advice of the military in the period of war- 
time diplomacy was one of the major causes of the division 
of Korea; (2) that the lack of coordination between the local 
occupation authorities in Seoul and the policy planners in 
Washington was a constant source of confusion and incon- 
sistency in America’s Korean policy and consequently 
further hindered the prospects of a unified Korea; (3) that 
the failure of the United States to formulate an effective, 
concrete, and consistent Korean policy, which could have 
facilitated Korean unification, was due mainly to Korea’s 
remoteness from American national interest. In summary, 
the study indicates that the United States shares a con- 
siderable part of the blame for the failure to unify Korea 
following the Second World War, and its policy toward 
Korean independence and unification during the period dis- 
cussed above can be characterized by unpreparedness, lack 
of consistency, and lack of internal coordination. 

Microfilm $4.90; Xerox $17.35. 384 pages. 


UNITED STATES-PHILIPPINE RELATIONS DURING 
THE MAGSAYSAY ADMINISTRATION 


(L. C. Card No. Mic 60-1775) 


Sung Yong Kim, Ph.D. 
University of Michigan, 1960 


The objective of this thesis is to analyze the impact of 
Philippine nationalism on the relations between the United 
States and the island republic during the Magsaysay Ad- 
ministration. Involved is a study of the domestic proc- 
esses of foreign policy formulation in the Philippines. 

A review of the political history of the Islands from 
the beginning of American rule to the election of Ramon 
Magsaysay as President reveals three main factors con- 
ditioning the foreign relations of the Philippines: the his- 
torical legacies inherited from its colonial ties with the 
United States, its constitutional and political practices, 
and the personal convictions and qualifications of the 
Philippine Presidents. 

When the Islands attained independence in 1946, full 
cooperation with the former mother country became a 
cornerstone of the foreign policy of the new republic. As 
there still existed certain limitations on Philippine sover- 
eignty, some nationalist leaders were soon demanding 
complete independence, looser ties with the United States, 
and closer relations with other Asian countries. In do- 
mestic politics, the basic pattern that developed was one- 
party dominance of both the legislative and the executive 
branches of the government and presidential supremacy 
in foreign affairs. 

President Magsaysay like his predecessors was 
convinced of the need for a pro-American orientation of 





Philippine policy. At the same time, he was in the be- 
ginning neither experienced in foreign affairs nor the un- 
disputed leader of the governing party. The first task for 
the new Nacionalista President, therefore, was to estab- 
lish his control of the ruling party and leadership in 
foreign policy, both of which objectives he was successful 
in achieving by the time of the off-year elections of No- 
vember, 1955. With the unseating of the Liberal senators 
in these elections, the characteristic one-party domination 
of the government also reasserted itself. Under Magsay- 
say’s leadership the Philippines closely pursued its long- 
standing tradition of cooperation with the United States, a 
policy reflected in the relations between the island re- 
public and its Asian neighbors. The traditional pattern of 
presidential supremacy in foreign policy was reversed, 
however, in respect to the military base talks between the 
United States and the Philippines which took place in the 
latter part of the third year of the Magsaysay Adminis- 
tration. 

Two conclusions can be drawn from this study: (1) na- 
tionalism has now become the dominant factor in the 
formulation and execution of Philippine foreign policy; 
and (2) relations between the United States and the Asian 
republic have consequently become subject to a process 
of painful adjustment. The tragic death of President Mag- 
saysay removed from the Philippine scene a leader who 
in the course of time could probably have established 
Philippine-American relations on a sounder basis. 

Microfilm $4.30; Xerox $15.10. 333 pages. 





THE UNITED NATIONS IN SOMALILAND 
(L. C. Card No. Mic 60-1868) 


Charles S. La Cugna, Ph.D. 
University of Washington, 1960 


Chairman: Linden A. Mander 


The purpose of this thesis is to examine the role of 
Italy as the Administering Authority under the United Na- 
tions Trusteeship System in preparing the former Italian 
colony of Somaliland for independence in 1960 and to 
assess the effectiveness of the United Nations in super- 
vising the administration of the Trusteeship Agreement. 

The thesis conceives political science to be a broadly 
based intellectual discipline which, if it is to give a com- 
prehensive and fruitful view of political problems, must 
draw upon those related areas of knowledge which clarify 
and condition these problems. Hence, there is a descrip- 
tion of the inhabitants of the Territory, their customs, 
and their institutions followed by an analysis of those geo- 
graphic, economic, and social forces that shape the life 
and thought of the Somalis. The Somali people are thus 
seen within the historical context of Italian-Ethiopian re- 
lations from 1885 to 1941, and the international struggle 
from 1945 to 1950 which transformed the Italian colony of 
Somaliland into a Trust Territory. This inquiry, chrono- 
logically divided, gives perspective to the conflicting 
forces that led to the Trusteeship Agreement. 

An analysis of the essential features of the Trustee- 
ship Agreement is followed by chapters which record 
the plans and projects undertaken by the Administering 
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Authority to fulfill its obligations under the Trusteeship 
Agreement in the political, economic, social, and educa- 
tional fields. There then follows an assessment of the 
role of the United Nations in supervising this activity 
through its various organs, particularly the unique Ad- 
visory Council which was created specifically to aid and 
advise the Administering Authority. 

The thesis, while arriving at several conclusions, also 
poses questions that concern the objectives of the Trustee- 
ship System regarding self-government and independence. 
The conclusions are listed in order of importance: (1) 
That it was politically unwise to grant independence to an 
economically underdeveloped and politically immature 
people after a short period of ten years. The decision 
was taken in the face of Western political experience that 
independence should be granted only after prolonged tute- 
lage and only when there is a reasonable assumption that 
the native peoples are capable of self-government. (2) That 
without Italy’s technical and professional guidance, her 
patience and generosity, the efforts of the Somalis and of 
the United Nations to erect a modern state would have been 
abortive. The Italian administration in the Trust Terri- 
tory created organs of self-government and helped to de- 
velop an incipient sense of national identity. Italy also 
developed an economic structure compatible with the new 
political institutions; to some extent, it modernized the 
tribal society by reducing the power of the tribal chiefs, 
and established an educational system that will eventually 
produce a governmental elite. Italy’s greatest contribu- 
tion, however, was her silent but firm insistence on po- 
litical gradualism. Throughout the Trusteeship, her 
colonial experience and undoubted willingness to help the 
Somalis made her a stabilizing force in moderating the 
conflict between the extremist and ultra-conservative 
forces. (3) That the solution of the pressing political, 
social, and educational problems depends on what steps 
are taken to make the new economic structure viable. 

The economic outlook is far from bright. Meager natural 
resources, a primitive agriculture, and a practically non- 
existent industrial life produce chronic budgetary deficits. 
Hence, Somalia will need large scale foreign private or 
public investments. The most promising solution lies in 
a continuation of public investments through the Develop- 
ment Plans initiated by Italy during the Trusteeship. 

(4) That the General Assembly played a passive role in 
overseeing the administration of the Trusteeship; it did 
little else than note developments and adopt the recom- 
mendations of the Trusteeship Council. The Trusteeship 
Council played a more active role. It examined the annual 
reports of the Administering Authority, the reports of the 
Advisory Council and the reports of the Visiting Missions, 
questioned the Italian representative and heard petitions. 
The Council influence was nevertheless limited because 
its discussions dealt more with procedural rather than 
substantive questions. The Advisory Council, as.an agent 
of the United Nations, created under the Trusteeship 
Agreement did perform a valuable function in supervising 
and, in some cases, criticizing the policies, plans, and 
projects of the Administering Authority while also serving 
as a direct channel of communication between the Somalis 
and the United Nations. But its effectiveness was some- 
what reduced by the political views and national interests 
of its members, personal animosities, absenteeism, fre- 
quent changes of staff, and the ill-defined and vague terms 
of its powers. Yet in spite of these personnel and consti- 








tutional problems, the Advisory Council served as a cata- 
lyst in somalicizing and democraticizing political institu- 
tions and gave impetus to economic growth and educationa] 
development. The three Visiting Missions to the Territory 
did excellent work in assessing the situation by noting the 
progress that was being made and by fearlessly criticizing 
the Administering Authority. The specialized agencies, 
ILO, WHO, and, in particular UNESCO, deserve special 
commendation for they, with the help of the Administering 
Authority, contributed services which were directly re- 
lated to the needs of the Somalis. (5) That the disputed 
boundary line between Ethiopia and Somalia should be re- 
solved before the day of independence. Whether by nego- 
tiation, mediation, conciliation, arbitration, or judicial 
settlement, internal and external political realities demand 
an immediate settlement. (6) That the Somalis, at least 
for the immediate future, avoid any entanglement with the 
Pan Somali government. The Somalis will be sufficiently 
occupied in solving the problems inherent in their own 
self-government and independence without embroiling 
themselves in a movement which has no basis in economic 
and political reality. 

The granting of independence to the Somali people on 
2 December 1960 raises the following questions: Will the 
Somalis, largely politically immature and illiterate, lack- 
ing economic resources, and saddled with tribalism, be able 
to create a viable, modern democratic state? Will they be 
able to develop an economic structure strong enough to 
sustain the costs of democracy and independence? Will 
they be able to develop a modern system of education fast 
enough to provide themselves with the concepts, knowledge, 
and skill necessary to a democratic state? Will the Somali 
government be able to offer social services superior to 
those provided by the traditional institutions? Will the 
Somalis turn to government by decree or will they live by 
their democratically inspired constitution? Will the So- 
malis be convinced that persuasion is preferable to co- 
ercion, that political compromise is the sine qua non of 
democracy, that no one party alone speaks for the nation, 
that opposition and criticism of the party in power are not 
treason, and that democracy allows freedom to the most 
divergent elements of society ? 

But the destiny of Somalia may not be in a modern 
democratic state in the Western sense, but probably in 
one which combines Western political forms and African 
modes of thought. 

Will the role of the United Nations cease after inde- 
pendence, or will the United Nations be committed to super- 
vise the newly created nation? Will the United Nations in 
some manner be made responsible for, and to what extent 
should it be asked to guarantee, internal stability and ex- 
ternal protection ? 

At the moment those questions rasied by the unprece- 
dented nature of modern developments are not susceptible 
of clear cut answers. It is important, however, to recog- 
nize the nature of the problems, and not to attempt merely 
to apply old categories derived from Western experience. 

Microfilm $4.45; Xerox $15.75. 346 pages. 
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POLITICAL SCIENCE, PUBLIC 
ADMINISTRATION 


THE C.S.P.: AN APPRAISAL OF THE HIGHER CIVIL 
SERVICE IN THE GOVERNING OF PAKISTAN. 


(L. C. Card No. Mic 60-2015) 


Henry Frank Goodnow, Jr., Ph.D. 
Columbia University, 1960 


Until August 1947 the British ruled India through an 
elite corps of administrators known as the Indian Civil 
Service (I.C.S.). After the partition of India a similar in- 
stitution, the Civil Service of Pakistan (C.S.P.), was es- 
tablished for the new Muslim nation. By 1957 there were 
approximately three hundred C.S.P. officers. These men 
and a few officers from other services have made most of 
the important decisions in Pakistan. The British in India 
had set up such an effective system of control and had 
instilled such a strong respect for precedent that their 
successors almost controlled the country in spite of them- 
selves. Many of the elected representatives were too 
apathetic, cynical, inexperienced, and too divided to do the 
hard work which the public interest required. The higher 
civil and military services have filled the power vacuum. 

Many factors have strengthened the influence of the 
C.S.P. The British governors-general in India had en- 
joyed great power and prestige, and their successors in 
Pakistan inherited much of their authority. They fre- 
quently used it to strengthen the C.S.P. at the expense of 
the elected representatives. Although it was referred to 
as “federal,” the government was centralized to a marked 
degree and the provinces were relatively weak. A prov- 
ince was divided for administrative purposes into divi- 
sions--each headed by a C.S.P. officer. A division was 
further divided into districts, and these were usually 
supervised by a C.S.P. officer. All important decisions 
by local authorities required the approval of one of these 
officers. Attheprovincial level each department was--in 
theory--under an elected cabinet minister, but he was de- 
pendent upon a secretariat in which the key posts were held 
by C.S.P. officers. Similarly, in the central government the 
ministers have hadtorely onaC.S.P. dominated secretariat. 

The C.S.P. was largely self-controlled. The Establish- 
ment Officer in the Cabinet Secretariat played the crucial 
role in the selection, training, and assignment of C.S.P. 
officers. Throughout most of Pakistan’s history this posi- 
tion was filled by British officers who had formerly served 
in the Indian Civil Service and whose attitudes were shared 
by the C.S.P. An elaborate system of written, oral and psy- 
chological examinations was used in selecting C.S.P. officers 
and they were given extensive training both in Pakistan 
and abroad. Competition among the officers for the better 
posts was minimized by basing promotions on seniority. 
Performance ratings and disciplinary actions were usually 
handled within the C.S.P.--although serious disciplinary 
cases could be decided by the President. The officers were 
well paid by local standards and enjoyed many special privi- 
leges. They were as secure as rules and regulations could 
make them. 

The development of Pakistan is a task of the greatest 
magnitude. Major programs have been planned and await 
execution, Insofar as the C.S.P. carries out these pro- 
grams, it may strengthen institutions which will eventually 
challenge the C.S.P.’s monopoly of administrative power. 











Insofar as it resists these changes, however, it is nota 
suitable instrument for the development of Pakistan. An 
organization which emphasizes control, has little faith in 
representative institutions, relies on precedent, and re- 
sists innovation may hamper rather than stimulate the 
development of a viable Pakistan. C.S.P. officers are, in 
general, competent and will continue to play a major role, 
but the development of a modern state requires a multi- 
tude of technicians, specialists, elected representatives, 
and many others who must be empowered to make de- 
cisions within their respective areas of competence. The 
channeling of these decisions to a small number of gener- 
alists can only delay rather than expedite Pakistan’s de- 
velopment programs. 

Microfilm $4.20; Xerox $14.85. 327 pages. 


THE FORMULATION OF A RAPID TRANSIT PLAN 
FOR THE DETROIT METROPOLITAN 
AREA: 1953-1958. 


(L. C. Card No. Mic 60-1787) 


John Louis Perentesis, Ph.D. 
University of Michigan, 1960 


In 1958, a report recommending a monorail rapid 
transit system for the Detroit metropolitan area was sub- 
mitted to the Mayor and Common Council of the City of 
Detroit by the Detroit Rapid Transit Commission. 

The objectives of this dissertation are to determine 
(1) how and why the major recommendations in regard to 
the need for rapid transit, metropolitan plan of routes, 
and monorail system were arrived at by the Commission; 
(2) what other solutions to the problem were considered 
and why they were not recommended; (3) what were the 
factors or forces that influenced the decisions; and (4) 
what were the ramifications or implications of the Com- 
mission’s recommendations. 

The Commission’s report placed the need for rapid 
transit on these factors: (1) street surface congestion 
resulting primarily from the rapid growth in vehicular 
registrations and street traffic; (2) slow surface mass 
transit speeds as compared to automobile speeds; (3) de- 
cline of retail sales and assessed valuation of real prop- 
erty in the central business district and the City of Detroit 
as a percentage of the metropolitan area totals; (4) gen- 
eral growth and decentralization of population, business 
and industry; and (5) effect of rapid transit, as in Toronto, 
in increasing business construction and property valua- 
tions along its route. 

In the analysis of the need for rapid transit, this dis- 
sertation (1) developed a more precise measurement of 
the traffic need for rapid transit within the framework of 
the total transportation requirements of this area in the 
future, (2) related more carefully determined automobile 
parking requirements in the central business district to 
the problem of transportation into this key area, and (3) 
established the effects of expressways in regard to com- 
parative automobile and mass transit needs and the at- 
tempted solution of traffic congestion. In addition, this 
thesis analyzed (1) the effect of rapid transit or the ab- 
sence of iton traffic and economic conditions inall Ameri- 
can and Canadian metropolitan areas with a population 
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of 2,000,000 or more, (2) the influence of car ownership 
or the absence of it on transit use, and (3) the measured 
effect of population, business, and industrial expansion 
and decentralization on transit need. 

The Commission’s recommendation of a metropolitan 
plan of routes based on major streets was the result of 
the consideration of all route possibilities. The principal 
factors in the decision were present mass transit patron- 
age and land use factors. Study of future land use recom- 
mendations of plan commissions in this area reinforced 
the findings of the Commission. Experience of other cities 
with systems of rapid transit emphasized the importance 
of commercial land use as an important generator of po- 
tential rapid transit traffic. 

Although the selection of monorail as the proposed 
system was the result of a process of elimination, the 
principal determining factors were engineering and finan- 
cial feasibility. The examination of detailed design studies 
made by a number of nationally recognized engineering 
firms confirmed the engineering acceptability of this 
choice. The subsequent erection or contemplated erection 
of test monorail systems in five cities added some weight 
to the considered potential in this system. 

Three conclusions can be drawn from this study: (1) the 
need for rapid transit in the Detroit area was determined 
to be more urgent than indicated in the report of the of- 
ficial Commission, (2) although the plan of street routes 
recommended for rapid transit was the best based on 
available data, any radical change in future land use pat- 
terns would vitally affect this route plan, and (3) the mono- 
rail was the most feasible, from engineering and fiscal 
points of view, for the Detroit metropolitan area. 
Microfilm $4.35; Xerox $15.30. 339 pages. 


PUBLIC POLICY AND VOLUNTARY HEALTH 
INSURANCE: AN EMPIRICAL INQUIRY. 


(L. C. Card No. Mic 60-1317) 


Fern Scneder Wright, D.P.A. 
University of Southern California, 1959 


Chairman: Professor Pfiffner 


This dissertation examines the extent to which volun- 
tary health insurance is meeting the health protection 
needs of the people of Los Angeles and the extent to which 
public policy should be extended further into this area. It 
presents the results of a probability sample survey in Los 
Angeles of health plan membership status, extent of health 
plan coverage, and satisfaction of members with their 
voluntary health insurance. Data were obtained on differ- 
ences between health plan members and nonmembers in 
socioeconomic characteristics and utilization of, source 
of payment for, and costs of health services. 

A random sample survey with three-stage area sub- 
sampling was made in the City of Los Angeles. Personal 








The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
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interviews were conducted with the heads of 403 house- 
holds in their homes. 

Findings. At the time of the survey 65 per cent of Los 
Angeles families were members of health insurance plans. 
The plan member group was relatively homogeneous in its 
socioeconomic characteristics and consisted very largely 
of white, married couple families of above-average family 
income and education, with an above-average number of 
young children, of family heads in the 35-55 age bracket, 
and of homeowners. The nonmember population, however, 
had a minority of home-owning families of above-average 
income and a majority of very low income and unemployed 
families. It had heavy concentrations of families headed 
by single females, particularly widows; older family heads 
particularly the retired; minority groups; and renters in 
below-average rental areas. 

Some hospital, surgical, and/or in-hospital physician 
services were available to almost all health plan members 
and to most of their dependents. Coverage for the re- 
maining medical expenses were relatively rare except for 
members of the group practice prepayment plans who had 
essentially full coverage for such expenses. 

Plan members expressed a high degree of satisfaction 
with their health plans. Members of individual membership- 
type plans, however, indicated considerably lower sat- 
isfaction than did group-plan members. Few of the 
nonmembers indicated intentions of joining a health plan. 
Criticisms by plan members were few, most prevalent 
being the desire for increased benefits. 

Mean health expenditures of plan-member families, in 
addition to their health insurance premiums, were con- 
siderably higher than those for the nonmember families, 
and indicate a basically higher rate of utilization of health 
services by plan-member than nonmember families, as 
well as the incomplete scope of the coverage offered by 
most health plans. 

With the exception of members of the Kaiser- 
Permanente plan, less than half of the plan members said the 
majority of their health services were covered by their 
health plans. About 25 per cent of the nonmember families, 
particularly those with single female heads or of low in- 
come, were primarily dependent upon public funds. 

Conclusions. Current voluntary health insurance offers 
very limited benefits for needed health services except for 
the prepaid group practice plans. Large segments of the 
population—the low income, age, and minorities—are 
essentially excluded from coverage. Although one fourth 
of this group receive assistance from public funds, it is 
suggested that public policy be extended through the in- 
clusion of health benefits for the aged within the Old Age 
and Survivors Insurance program on a shared-cost basis. 
Alternatively, if voluntary health insurance is to be the 
nation’s choice, group practice prepayment plans should 
be encouraged through federal subsidy to offer compre- 
hensive care to the aged and persons whose incomes are 
relatively low. Another solution would be a contributory, 
compulsory health insurance program; but little support 
for this possibility has been generated in state or federal 
governments. Microfilm $4.50; Xerox $15.75. 349 pages. 
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PSYCHOLOGY, GENERAL 


DISTURBANCES EXPERIENCED BY CHILDREN 
IN THEIR NATURAL HABITATS: A STUDY IN 
PSYCHOLOGICAL ECOLOGY. 


(L. C. Card No. Mic 60-1850) 


Clifford LeRoy Fawl, Ph.D. 
University of Kansas, 1960 


This study was an outgrowth of an earlier investigation 
of goal blockage in the naturally-occurring behavior of 
children. In the previous study it was found that many in- 
cidents of blockage were not “disturbing” to the child. The 
research reported here had as its focus the incidents that 
were disturbing, regardless of their antecedents. 

In brief, disturbance was defined as an unpleasant dis- 
ruption in the on-going feeling tone of direct, unreflective 
experience which is evoked by, and in reference to, a dis- 
cernible occurrence or incident. Example: Roy Eddy 
looked annoyed with, and gave chase to, a classmate who 
had slapped Roy on the back. Although disturbance, thus 
defined, is closely allied to what we often think of as emo- 
tion, a review of the literature revealed very few studies 
which were addressed to this aspect of emotion. Methodo- 
logical problems in studying disturbance were discussed. 

The data of this study were the day-long observational 
records of seventeen children. All records, except one, 
were collected previously by the staff of the Midwest Psy- 
chological Field Station. The analyses concentrated on the 
twelve records which were collected on the children of 
“Midwest,” a small, Kansas community. These children 
ranged in age from 22 to 121 months. Four of the other 
records were on physically disabled children, and the 
fifth was on a nine-year-old boy who lived in a very large 
city. Detailed and extensive criteria were developed for 
determining what would be accepted as an incident of dis- 
turbance in these records. 

The orientation of the analyses was essentially descrip- 
tive. The main findings were as follows: 

1, The number of disturbances over the course of each 
child’s day ranged from 18 to 143, with an average near 
70. The number of disturbances per hour for each child 
ranged from 1.26 to 11.39. The majority of the disturb- 
ances were rated mild in intensity and brief (less than a 
minute) in duration. 

The range on each of these measures for the non- 
Midwest children fell within that of the Midwest group. 

The disabled children tended to have more disturbances, 
but not to a significant degree. 

2. For the Midwest subjects, the age of the child was 
negatively correlated (Spearman rank-order) with (a) the 
number of disturbances in the day, -.73, (b) the number 
of disturbances per hour, -.76, (c) the average intensity 
of the disturbances, -.37, and (d) the weighted number 
(weighted for duration and intensity) of disturbances per 
hour, -.71. The age of the subject and the duration of dis- 
turbances were positively correlated, +.72. All correla- 
tions, except age-intensity, are significant at the .01 level. 
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These findings were considered briefly in light of 
learning and socialization, and in relation to theories of 
developmental differentiation, e.g., that of Lewin. 

3. The occurrence of disturbance was not clearly as- 
sociated to the time of day, although there tended to be 
relatively more occurrences after supper for most sub- 
jects than at other designated periods of the day. 

4. Both in absolute number and number per hour, more 
disturbances occurred at home than away from home. 

5. For every subject, more disturbances were evoked 
by other people than were evoked by other sources. Adults 
evoked more disturbances than did children, but not out 
of proportion to their more frequent contact with the 
subjects. 

6. A psychological classification of the judged cause 
of disturbance was developed in which 97% of the disturb- 
ances could be typed. The most common types were “im- 
posed interference,” “offending imposition” (unrelated to 
goal striving), and “imposed driving force.” “ Offending im- 
position” and “failure” were as frequently the cause of dis- 
turbance for school-aged childred asfor preschoolers. All 
other types were much less common for the school children. 

Heider’s formulation of interpersonal perception was 
suggested as a profitable lead for further investigation of the 
causes of disturbance. 

Microfilm $2.50; Xerox $8.00. 171 pages. 


STUDIES IN THE ORIGINS OF 
ACHIEVEMENT STRIVINGS 


(L. C. Card No. Mic 60-1759) 


Sheila Claire Feld, Ph.D. 
University of Michigan, 1960 


This study explores facets of maternal attitudes and 
behaviors considered important in the genesis of achieve- 
ment strivings of adolescent boys--their motivation to 
achieve and to avoid failure and their conscious achieve- 
ment values. Maternal attitudes and behaviors were 
investigated as: (a) determinants of teenage son’s achieve- 
ment strivings; and (b) consequences of the social class, 
religious affiliation and strength of achievement motive 
of the mothers. These two problems were treated in sepa- 
rate studies. 

The first study--the determinants of achievement- 
related characteristics of teenage boys--involved a retest 
of a group of mothers and their children studied six years 
earlier. In that earlier study, the n Achievement of the 
boys and the maternal attitudes concerning their sons’ 
independent accomplishment in early childhood were 
assessed. 

Achievement motive (n Achievement), failure avoidant 
motive (Test Anxiety) and conscious achievement values 
of twenty-nine high school boys were assessed in group 
test sessions. (Fourteen of these boys had also been sub- 
jects in the earlier study.) A sample of thirty-three 
mothers filled out questionnaires about their conscious 
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achievement values and their attitudes concerning inde- 
pendent accomplishment in their sons, both as young chil- 
dren and as teenagers. ; 

The results indicate: 


(a) stability in the boys’ n Achievement over a six- 
year interval; 


(b) a negative relationship between maternal attitudes 
concerning their sons’ independent accomplishment 
in early childhood (measured six years ago) and in 
adolescence (measured in the present study); 


a positive relationship between n Achievement of 
teenage boys and maternal attitudes toward inde- 
pendent accomplishment both in early childhood 
and during adolescence, thereby lending some sup- 
port to both the importance of early learning 
(primacy hypothesis) and the ongoing situation 
(situational hypothesis) as determinants of person- 
ality development; 


Test Anxiety of teenage boys is negatively related 
only to the maternal attitudes concerning inde- 
pendent accomplishment in early childhood, thereby 
tending to support the primacy hypothesis; and 


(e) conscious achievement values of teenage boys are 
positively related to only the conscious achieve- 
ment values of their mothers. 


The second study--the determinants of maternal atti- 
tudes concerning independent accomplishment--attempts 
to replicate, on a national probability sample, previous 
findings that religious affiliation and indices of social class 
background are correlates of these maternal attitudes. It 
further considers for the first time the relationship be- 
tween strength of achievement motive of the mothers and 
these child-rearing attitudes. 

As part of a larger interview study, 410 mothers, with 
children sixteen years of age or younger, reported the 
ages at which they would expect various independent ac- 
complishments in a son of theirs. The strength of the 
achievement motive of 185 of these mothers was assessed 
by a thematic apperceptive technique. 

The results of this study indicate that: 


(a) The strength of the relationship with expectations 
for independent accomplishment varies for three 
indices of social class--education of the respond- 
ent, occupation of the head of the household, and 
family income; for all three, higher status is as- 
sociated with early expectations for independent 
accomplishment, but only for education is this re- 
lationship significant. The interaction among these 
variables is complex, and is not accounted for by 
a simple additive or compensatory model for de- 
termining social class position. 


The hypothesis that Protestants encourage earlier 
independent accomplishment than Catholics is not 
confirmed, even when only frequent church at- 
tenders are considered. 


Mothers with very high n Achievement scores 
(upper quartile) report earlier expectations for 
independent accomplishment than do mothers with 
very low n Achievement scores (lower quartile); 
this relationship is in the main attributable to the 
college-educated women. 

Microfilm $3.75; Xerox $13.30. 292 pages. 





THE REPRESENTATION OF THE MOTIVE TO 
AVOID FAILURE IN THEMATIC APPERCEPTION 


(L. C. Card No. Mic 60-1784) 


Patricia Ann Claire O’Connor, Ph.D. 
University of Michigan, 1960 


The purpose of the experiments in this study is to in- 
vestigate the manner in which the motive to avoid failure 
is expressed in thematic apperception. These studies 
were given impetus by findings suggesting that scores 
based on manifest content analysis are a joint function of 
motive strength and the strength of defenses. In different 
studies it had been concluded that the motive to avoid 
failure is associated either with an emphasis on failure 
related content or with an avoidance of that content. 

In the first experiment ninety-two subjects wrote 
stories to six pictures presented in either the neutral or 
achievement-oriented condition employed by McClelland 
in studies of the achievement motive. Four independent 
measures of the motive to avoid failure were employed. 

It was the specific purpose of the study to determine 
whether the four scores measured a common attribute 
and to investigate relationships between the measures and 
projective indices. Methodological problems prevented 
testing hypotheses for the neutral group. Results for the 
achievement-oriented group indicated positive associations 
between the independent measures, although none were 
statistically significant. High scores on the Mandler- 
Sarason Test Anxiety Questionnaire, higher recall of con- 
trol than failure material, and stronger preference for 
completed than interrupted tasks were interrelated to a 
near-significant degree. 

Findings indicated that persons high in the motive to 
avoid failure as defined by each of these scores, and by a 
composite score based on all three, wrote stories in which 
content relevant to failure was avoided and content re- 
lated to success emphasized. 

In the second study the Test Anxiety Questionnaire was 
presented to fifty subjects prior to the administration of 
verbal stimuli under achievement-oriented conditions. 
Stories were scored for need Achievement, a system pur- 
porting to measure the strength of the motive to achieve 
success, and fear Failure, a system in which content mani- 
festly describing the avoidance of failure is scored. 

The results indicated that Test Anxiety was negatively 
associated with fear Failure. Subjects in the extreme 
quartiles did not differ in total need Achievement score. 
When the eliciting stimuli described achievement situa- 
tions without reference to failure, the Highs exceeded the 
Lows in need Achievement. Directly opposite results 
were obtained when stimuli described failure situations. 

Puzzling findings emerged in comparisons between sub- 
jects moderate in Test Anxiety and those at the extremes. 
The Mids scored higher in need Achievement than either 
the Highs or the Lows. Compared with the Lows, the 
Mids were more likely to end competitive stories in suc- 
cess and to write stories in which competitive reactions 
to failure occurred. College grades of the Mids were 
superior to those of the Lows. 

The findings in both studies suggest that the motive to 
avoid failure is expressed in thematic apperception by the 
avoidance of failure-related content. Findings in the 
second study imply that the character of eliciting stimuli 
influences the level of need Achievement score for sub- 
jects differing in the motive to avoid failure. When direct 
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threat of failure is implied by stimuli, need Achievement 
score is depressed for failure-avoidant subjects. When 
threat is absent, need Achievement score is less likely to 
be influenced by defenses against anxiety. 

It was tentatively concluded that scores in Test Anxiety 
and need Achievement are a joint function of the strength 
of a motive to achieve success and a motive to avoid fail- 
ure. The data encouraged the inference that low Test 
Anxiety may reflect a weak motive to avoid failure or a 
weak motive to achieve success. They also suggested that 
low need Achievement may reflect a weak motive to achieve 
success or a strong motive to avoid failure. 
Microfilm $2.85; Xerox $9.90. 218 pages. 


A STUDY OF EMBARRASSMENT 
(L. C. Card No. Mic 60-1856) 


Jerome M. Sattler, Ph.D. 
University of Kansas, 1960 


1. The purpose of this study was (1) to investigate the 
situations in which embarrassment occurs; (2) to com- 
pare different normal age groups in contrast to a chronic 
schizophrenic group with regard to their experience of 
embarrassment; (3) to evaluate the role of sentiment 
(like-dislike) in relation to embarrassment. 

2. Two procedures were used to investigate these 
problems. Procedure A, entitled “Embarrassing Situa- 
tion Survey”, concerned the eliciting of one-sentence de- 
scriptions of embarrassing situations. Four groups, 

(1) adolescents, (2) college students, (3) normal adults, 
and (4) chronic schizophrenics, each of which contained 
25 males and 25 females, making a grand total of 200 sub- 
jects, participated in the survey. A categorization schema 
of 39 categories was developed in order to encompass all 
the possibilities expressed by the subjects and to test the 
hypotheses. Procedure B entailed the presentation of four 
interpersonal situations, two depicting congruity and two 
depicting incongruity, to 48. college students, 29 male and 
19 female. An index of the strength of embarrassment 
attributed to one of the persons portrayed in the situations 
was obtained by the use of a seven-point rating scale. 

3. A total of 3067 descriptions were written by the 
200 subjects in the “ Embarrassing Situation Survey”. 
There were systematic differences for the four groups. 
Adolescents and college students compared to normal 
adults were more concerned with embarrassment in situ- 
ations concerning a member of the opposite sex, ungrace- 
ful action, being criticized, and being teased. Normal 
adults were more concerned about personal possessions, 
actions of another person which reflect on them, and re- 
vealing privacy when compared to the adolescents and 
college students. The expectations regarding the schizo- 
phrenic group in comparison to the normal adult group 
were that the former group would depict fewer situations 
dealing with being embarrassed for another person and by 
another person’s action reflecting on them. The latter 
expectation was confirmed. However, there was not a sig- 
nificant difference between the two groups with regard to 
being embarrassed for another person, but the differences 
were in the predicted direction. There were other differ- 
ences between the four groups. 








4. The hypothesis in Procedure B was that situations 
defined as incongruous in the Heider System should re- 
ceive a higher rating for the presence of embarrassment 
than situations which are congruous. The hypothesis was 
confirmed. 

5. It is concluded from this investigation first, that as 
a person matures, situations that are embarrassing for 
him will change. Secondly, the situations in which em- 
barrassment occurs have many forms related to the ex- 
periencer’s age, sex, role and status in life. Thirdly, 
situations in which there is incongruity in a person’s ex- 
pectations are more likely to eventuate in a state of em- 
barrassment. Microfilm $2.50; Xerox $5.40. 106 pages. 


THE QUALITY OF SOLUTION OF A TACTICAL 
FIELD PROBLEM AS A FUNCTION OF THE 
AMOUNT OF INFORMATION ELICITED BY 

GROUPS AND INDIVIDUALS 


(L. C. Card No. Mic 60-1607) 


Joseph Spiegel, Ph.D. 
Columbia University, 1960 


This study was designed to test the hypothesis that 
groups solve complex problems more successfully than 
individuals because groups develop more information 
about possible solutions. 

Subjects. Air Science I and II Air Force Reserve Of- 
ficers Training Corps cadets from Columbia and Man- 
hattan Colleges were Ss. 

Problem. The Mined Road problem was adapted from 
a similar one used by the Office of Strategic Services 
during World War Il. Basically, it involves the crossing 
of a mined road deep in the heart of enemy territory. 
Scattered on the men’s side of the road, which has been 
mined with a new type of supersensitive mine, are various 
materials including ropes, wooden beams, smaller pieces 
of wood, and some other debris. The men are required 
to cross at this spot and are cautioned to leave as little 
trace as possible of their passage. 

Method. The problem was presented to the Ss in 
seven different ways: verbal, photographic, small scale 
model not permitting manipulation, small scale model 
permitting manipulation, full scale model not permitting 
manipulation, full scale model permitting manipulation 
but not permitting a complete solution, and full scale model 
permitting the problem to be solved. To equalize the in- 
formation available to the Ss for each method and to ob- 
tain a measure of their solving activities, Ss were 
permitted to ask questions. Ten five-man groups and ten 
individuals were selected randomly for testing at each 
method. The written solutions were content-analyzed by 
an empirically developed scoring system. The questions 
were also categorized and analyzed. 

Results. A significant difference in mean quality- 
point scores was found between groups and individuals. 
No significant difference among methods were found. The 
amount of information relevant to solving which was re- 
quested by groups for all methods was significantly 
greater than that amount requested by individuals. This 
greater amount was not purely a function of the number of 
subjects in the group since the group members individuals 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 














4710 





PSYCHOLOGY 














asked for significantly less information than did the indi- 
vidual qua individual. The relation between the amount of 
relevant information received by groups and individuals 
and their quality point scores was negligible except for 
the verbal groups. Groups at each method had a greater 
range of information about the different solving materials 
than did the individuals. 

Conclusions. Because they are able to obtain a greater 
range of information groups solve a complex problem 
more successfully than do individuals. Individuals, ham- 
pered by their solution sets, work with a restricted amount 
of information. It is suggested that problem solving tech- 
niques be taught in the classroom. It is further suggested 
that the effectiveness of photographs as a visual aid be 
re-examined. Microfilm $2.50; Xerox $4.40. 83 pages. 





A COMPARISON OF INDIVIDUAL AND GROUP 
PSYCHOTHERAPY ON THE BASIS OF THE 
RECOGNITION OF THE TRANSFERENCE OBJECT, 
THE INTERPRETATION OF, AND THE WORKING 
THROUGH OF, THE TRANSFERENCE, 


(L. C. Card No. Mic 60-1930) 


Harriet Wolf Strachstein, Ph.D. 
New York University, 1960 


Chairman: Professor H. Harry Giles 


This is a study designed to determine: (1) through an 
examination and analysis of selected literature, articles 
in professional journals, dealing with specific cases in 
individual as well as in group psychotherapy in an eleven 
year period, 1948 through 1958, whether the weight of 
opinion and evidence here collected, tended to support the 
idea that group psychotherapy helps the individual to be- 
come aware of his transferential pathology, and allows for 
interpretation and working through of this pathology--as 
does individual psychotherapy. (2) Transference was taken 
as a chief symptom of effective depth of patient experience 
in therapy, and interpretation, and working through as 
evidence that the therapist dealt in depth. (3) The case 
histories chosen for this study all use transference as a 
tool of treatment and were analyzed on the basis of the 
recognition, the interpretation, and the working through of 
the transference. (4) Behavioral change was taken as the 
maximum sign of change in depth. 

To help overcome existing doubts about the efficacy of 
group psychotherapy as a method of treatment: (1) areas 
of congruence in individual and group settings were sought 
and discovered in this study; (2) an inquiry was made as 
to whether group psychotherapists utilize “deep” tech- 
niques in describing their case histories, as do the indi- 
vidual psychotherapists. (3) An inquiry was made as to 
whether the same types of patients could be treated in a 
group setting as in the individual setting. 

There is one important point in psychotherapy on which 
both psychologists and psychiatrists agree: that is, the 
efficacy of the transference as a tool in reaching the pa- 
tient’s unconscious. Principal comments by well-known 
psychiatrists and psychologists were quoted to support 
this view. Various opinions were given by psychiatrists 
and psychologists relating to group psychotherapy, both 








for and against, some indicating that the unconscious 
could not be dealt with in a group, and others arguing that 
it could. 

Because of these areas of contradictions and objections, 
this investigator explored the literature in terms of the 
transference only, in order to make a critical evaluation 
of case history reports, to determine the extent to which 
transference, interpretation, and working through were 
utilized by both methodologies, individual and group. 

To this end, two sources were explored: (1) the bound 
journals of the American Journal of Psychotherapy in the 
last eleven years; and (2) the bound journals of the Inter- 
national Journal of Group Psychotherapy since its incep- 
tion in 1951. Each case history was abstracted in terms 
of its significance in dealing with transference phenomena. 
(Where such phenomena did not exist, the case history was 
not included in the study.) Each abstract was subjected 
to the following analysis: (1) the recognition of parental 
and/or sibling transferences in the patient and/or patients 
through (a) interaction, (b) dreams, (c) fantasies, (d) act- 
ing out, and/or (e) slips of the tongue; (2) the interpreta- 
tions of the transference and/or transferences; and (3) 
the working through of the transference and/or transfer- 
ences, as noted in behavioral changes in the patient and/or 
patients. If all three elements, that is, the recognition, 
interpretation, and working through, were found in the 
analysis of the case history abstracted, the therapist 
and/or therapists were said to be describing a method of 
deep therapy according to the assumptions: (1) that trans- 
ference is an essential aspect of psychotherapy and its 
recognition, interpretation, and working through are proxi- 
mate criteria of effectiveness of the therapy; (2) that if 
the articles on psychotherapy report the inclusion of trans- 
ference, whether described, or inferred from the original 
report, its interpretation, and working through, then the 
writers are presumably describing a method of “deep” 
therapy. : 

The basic hypothesis: “that there is no difference be- 
tween the two forms of therapy, individual psychotherapy 
or group psychotherapy, as to the amount of transference 
phenomena, the range of its utilization, the significance in 
terms of interpretation, and the working through, as de- 
scribed in patients’ behavioral changes,” was found to be 
confirmed. Substantial references to the transferences, 
interpretations, and working throughs were found in the 
group setting; although these references were not propor- 
tional to the number of cases involved--sixty-one (61) in 
group and twenty (20) in the individual settings. Due to 
the focus of the writers in group settings on one patient 
or patients in the group, case histories might have omitted 
possible examples of interpretations and working throughs 
which could also have applied to more than one group 
member. 

Both individual and group psychotherapists utilized 
the same range of categories, such as interaction, dreams, 
fantasies, and acting out, for the recognition of transfer- 
ence in their case histories. Both individual and group 
psychotherapists detailed interpretations to their patients, 
the former reporting twice as many interpretations per 
patient as did the group psychotherapists. In a numerical 
count, however, for the entire eleven year period, they 
were practically equal in this area. 

The authors of the case histories in both settings, de- 
scribed working through in terms of behavioral changes, 
with the individual psychotherapists again more detailed 
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on a per patient basis. But, for the over-all period, ina 
numerical count, the group psychotherapists showed a 
third more working throughs than did the individual psy- 
chotherapists. 

Thus, on a per patient basis, it may be said that there 
were more transference recognitions, more interpreta- 
tions, and more working throughs in the individual case 
histories abstracted, than in the group case histories ab- 
stracted. But on a numerical basis, involving all the 
patients for the entire eleven year period, twenty (20) for 
individual and sixty-one (61) for group, there were two 
hundred nintey-nine (299) transference recognitions in the 
group setting as compared to one hundred seventy-six 
(176) in the individual setting; seventy-seven (77) inter- 
pretations in the group setting as compared to sixty-six 
(66) in the individual setting; and forty-seven (47) working 
throughs in the group setting as compared to thirty-one 
(31) in the individual setting. 

Since these findings have indicated that transferences 
may be dealt with effectively in group settings, as well as 
in individual settings, and since transferences are con- 
sidered not only vital in the field of psychotherapy, but 
actually in terms of our daily life, and because more 
people can be treated in the group than in individual set- 
tings, the results were related to such fields as education, 
community, and business, as well as social life. 

By-products of the research were pointed up: such as 
the need for more well-trained group psychotherapists; 
the dangers of irrational psychotherapy in the individual 
as well as the group settings; and the varied possibilities 
for further research in comparing individual and group 
settings. Microfilm $6.70; Xerox $23.85. 527 pages. 
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AN ANALYSIS OF THE WECHSLER 
INTELLIGENCE SCALE FOR CHILDREN WITH 
INSTITUTIONALIZED MENTAL DEFECTIVES 


(L. C. Card No. Mic 60-1895) 


Arthur Eugene Alper, Ph.D. 
The University of Florida, 1960 


The purpose of this study was to determine whether or 
not four specific hypotheses, relating to the WISC results 
of mental defectives, would be substantiated. It was hy- 
pothesized that: a) Among mental defectives, the contri- 
butions of the WISC subtests will not be equal; but some 
will contribute disproportionately more, or less, to the 
total scaled scores and subsequently derived IQs. This 
was expected despite their standardized equality. b) Sex 
differences may be obtained in subtest results. c) Vari- 
ability of subtest scores may be related to magnitude of 
total IQ score. d) Differential results between Verbal and 
Performance IQs may be obtained for different diagnostic 
groups, and IQ levels. 

Seven hundred and thirteen WISCs, from mentally de- 
fective, institutionalized children, were collected from 
fifteen different contributing institutions in different parts 
of the country. All testing was carried out by, or under 








the direction of, a Ph. D. psychologist. Only complete 
protocols of non-psychotic children between the ages of 
five years, one month, and fifteen years, eleven months, 
were used. The sample included 469 males and 244 fe- 
males. Of these, 145 were brain-damaged, 273 were 
familials, and 295 were classified under a category called 
Other. The total sample was also sub-divided into four 
IQ levels. 

The results included subtest means and standard devi- 
ations, an analysis of variance, and various subtest inter- 
correlations. These indicated that the first hypothesis 
was substantiated. Inequality of subtest contribution was 
the rule, rather than the exception. Comprehension, Simi- 
larities, Picture Completion, and Object Assembly were 
the four tests with the highest mean scores; while Arith- 
metic, Vocabulary, Picture Arrangement, and Coding were 
the four tests with the lowest mean scores. These sub- 
tests were significantly higher, or lower, than the other 
tests in their respective scales. 

The hypothesis in regard to sex differences was also 
verified. Males scored significantly higher on eight of 
the ten subtests. Females scored significantly higher than 
males on the Coding subtest, while both sexes scored about 
equally on the Similarities subtest. Males also had higher 
IQs than did the females: although age means were 
similar. 

The hypothesis which indicated that variability of sub- 
test scores was related to IQ score was not substantiated. 
There was only a slight, insignificant trend in this regard, 
but no definite, clear-cut relationship. 

The last hypothesis was also substantiated. Definite 
differences between Verbal and Performance Scale IQs, in 
favor of the latter, were obtained for the total sample, as 
well as the Familial, and Other groups. The Brain- 
damaged group had approximately equal Verbal Scale and 
Performance Scale IQs. 

The results overwhelmingly indicated that mentally 
defective children differ from normals in regard to their 
performances on the WISC. Various subtests were con- 
sistently and significantly lower (or higher) than others. 
Sex differences were significant and consistent. Inter- 
correlations also supported the contention that certain 
subtests (Arithmetic, Picture Arrangement, Coding) were 
quite atypical. Their status, as subtests representing their 
respective scales, appeared dubious. Coding appeared to 
be doing the least effective job of measuring what the 
WISC is purported to measure. 

The manner in which the WISC assesses the intelli- 
gence of defectives has sometimes been questioned. Some 
have stated that the test needs revising in order for it to 
be utilized more adequately with subjects at the low end 
of the intelligence curve. It is hoped that this study may 
have pointed out some of the shortcomings and problems 
involved when these children are tested with the WISC. 

Microfilm $2.50; Xerox $3.00. 58 pages. 
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EXPERIMENTALLY INDUCED LEVELS OF 
TEST ANXIETY AND LEARNING AS A FUNCTION 
OF TEST ANXIETY CONDITIONS 
AND DEFENSIVENESS 


(L. C. Card No. Mic 60-1968) 


Richard Buckner Austin, Jr., Ph.D. 
The University of Texas, 1960 


Supervisor: Ira Iscoe 


This study investigated the arousal of anxiety in a test 
situation and learning as a function of test anxiety condi- 
tions. These conditions, designed to produce varying levels 
of anxiety, were related to Freudian concepts that: anxiety 
functions as a signal of a danger situation, and the “core” 
of the danger is a feeling of inadequacy to cope with the 
situation. Learning was studied by performance on a non- 
verbal task (Visualization) with 20 alternate forms. Sub- 
jects, 112 college students, served under 8 experimental 
conditions in a 2 x 2 x 2 factorial design, which varied 
subject test anxiety, danger, and adequacy. 

Variations in subject test anxiety were determined by 
scores in the upper (high anxiety) and lower (low anxiety) 
20% of the students who completed the Sarason Test Anx- 
iety Questionnaire. Variations in danger consisted of in- 
structions which stated that a person would be ranked 
according to scores (danger) or which reassured partici- 
pants that form standardization was the only purpose of 
testing (no danger). Variations in adequacy involved the 
return of pseudo-percentile scores from two trials on the 
criterion task, systematically adjusted to be below (in- 
adequacy) or above (adequacy) a previously stated level of 
performance expectancy. 

The eight hypotheses tested may be summarized ac- 
cording to three principal areas of investigation: 1. The 
intensity of test anxiety reported in a given situation will 
be a function of subject test anxiety, danger, and inade- 
quacy (measured by a revised Test Anxiety Scale); 2. An 
increase in conditions of test anxiety, based on a predic- 
tion from Social Learning Theory concepts, will be asso- 
ciated with higher gain, improvement, and total scores 
on the criterion task; 3. The relationship between “de- 
fensiveness” (K scale of MMPI) and test anxiety will show 
that high test anxious Ss are less defensive. 

Results, for the most part, were not significant, and 
individual variability (within groups) was high. Existing 
level of subject test anxiety was, however, a good pre- 
dictor for anxiety experienced during experimental ses- 
sions (p < .001). The interaction of subject test anxiety 
and danger was significant (p < .05) for total scores on 
the learning task, where HA - danger - and LA - no danger 
- excelled in performance. Subjects performed better by 
total scores under a condition of inadequacy compared to 
one of adequacy for the task (p < .06). High and low anx- 
iety scores and high and low defensiveness scores were 
significantly related (p < .001) in the expected direction. 
When, however, defensiveness scores were forced to dis- 
criminate between high and low anxiety scores within ex- 
treme HA and LA groups, they differentiated no better 
than chance. A definite trend occurred with a higher gain 
score under each of the three conditions of test anxiety. 

Results were interpreted to indicate that: (a) predic- 
tion of individual difference in anxiety in a given context 
is possible by using a measure of anxiety specific to the 





criterion situation; (b) inferring the presence of anxiety 
as the intervening variable effecting performance from 
learning measures alone increases the possibility of 
wrong interpretations; (c) existing levels of subject anx- 
iety, measured by a test anxiety scale, are relatively re- 
sistant to experimental manipulation; (d) a higher level 
of “defensiveness” in a normal population seems toreduce 
the intensity of anxiety symptoms in a test situation; (e) 
the “gamelike” quality of the task possibly dispelled the 
early disrupting effects of anxiety on learning, and moti- 
vated almost all subjects to obtain a positive learning 
curve; (f) a test situation is a potential “danger” and per- 
ception of this tended to negate the effects of the “no 
danger” condition to reduce anxiety, and (g) a relatively 
long series of trials tends to cancel out performance dif- 
ferences between high and low anxiety college subjects 
who possess about equal ability on a given task. 
Microfilm $2.50; Xerox $5.00. 96 pages. 


THE PREDICTION OF QUALITATIVE 
CHARACTERISTICS OF BEHAVIOR IN 
STRESS SITUATIONS, USING TEST-ASSESSED 
PERSONALITY CONSTRUCTS. 


(L. C. Card No. Mic 60-1619) 


Charles MacMillan Brodie, Ph.D. 
University of Dlinois, 1960 


A primary goal of the psychologist engaged in clinical 
assessment is to be able to make statements about the 
individual in terms of the presently popular personality 
constructs. To be useful, these statements should be sys- 
tematically and consistently related to the individual’s 
observable behavior; they shouldbe functionally equivalent 
to predictions. To be maximally useful in personality as- 
sessment, the statements should predict qualitative char- 
acteristics of behavior in particular emotion-inducing life 
situations where behavior is not predictable solely from 
knowledge of the situation. 

The common personality assessment procedures gen- 
erally lack formal validation or invalidation in these 
terms, but are accepted due to experiential validation 
which can be misleading. The purpose of the present study 
was to suggest an appropriate experimental approach to 
the validation of assessment procedures, to investigate 
the methodological problems encountered in this approach, 
and to demonstrate its feasibility. Specifically, the study 
attempted to determine what predictive relationships 
could or could not be established between predictions 
based on common personality tests and ratings of three 
qualitative behavioral characteristics in two stress 
situations. 

Thirty male and thirty female college students took a 
series of common objective and projective personality 
tests. Later, they were placed in both stress situations: 
in one, the stress derived from their failure to recall 
short paragraphs when subjected to delayed auditory feed- 
back; in the other, the discomfort of intermittent electric 
shocks of increasing intensity and a conflict between 
avoiding shocks and scoring well on a motor task provided 
the stress. The verbalizations of the subjects during 
and after these experiences were rated by four judges 
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(15 subjects per judge) on three variables: self-blaming 
vs. other-blaming, guarded vs. expressive, and active- 
aggressive vs. passive-regressive. The same judges then 
used the test protocols to formulate predictions about the 
same subjects, using the same variables. Correlations 
were hypothesized for each variable between predictions 
and criterion ratings, and between certain test scores and 
criterion ratings. 

Considered as a group, the judges’ predictions failed to 
correlate significantly with their own ratings; some judges 
were moderately successful in predicting some of the vari- 
ables. Similarly, some of the test scores predicted some 
criterion variables at a significant level. However, neither 
the best of the judges nor the best test scores seemed 
capable of predicting more than a fourth of the criterion 
variance. 

Analysis of the criterion ratings and the predictions 
suggested several tentative conclusions about factors con- 
tributing to these results. There seemed to be sufficient 
consistency of the behavioral characteristics across the 
two criterion (stress) situations to allow much more ef- 
fective prediction--apparently the criterion variables 
could realistically be considered traits. However, there 
was very little agreement among the raters in interpreting 
these behavioral consistencies; each rater appeared to be 
moderately reliable in making his ratings, but the inter- 
rater reliability was very low. It was concluded that this 
lack of agreement on the behavioral meaning of common 
constructs, if generally as severe as in the present study, 
could be a serious problem for psychology. 

The overall low level of prediction in the present study 
was tentatively attributed to the cumulative multiplication 
of uncertainties inevitable in the process of predicting be- 
havior ratings, with the rating procedure contributing the 
greatest amount of error. The failure of some judges to 
predict some variables at all was attributed to differences 
among the judges in ability to predict these variables. 

It was not possible, with the present data, to generalize 
the above conclusions to other behavioral variables, other 
criterion situations, other judges, or other assessment 
methods. Research was called for to investigate these ad- 
ditional variables. 

Microfilm $2.50; Xerox $7.80. 169 pages. 


VERBAL CONDITIONING AS A FUNCTION 
OF THE PERSONALITY CHARACTERISTICS 
OF EXPERIMENTERS AND SUBJECTS 


(L. C. Card No. Mic 60-1862) 


James McKinley Campbell, Jr., Ph.D. 
University of Washington, 1960 


Chairman: Irwin G. Sarason 


The purpose of this investigation was to examine the 
Simultaneous effects of experimenter, subject, situational, 
and diagnostic characteristics upon performance ina 
verbal conditioning situation. Specifically, the study was 
concerned with testing the hypothesis that differences in 
these characteristics would lead to differential learning 
effects. 

The experiment was conducted in two parts. First, 








twenty-seven female staff nurses from a Veterans Ad- 
ministration neuropsychiatric hospital were given a per- 
sonality questionnaire after which they all participated 

as subjects in a verbal conditioning experiment with this 
investigator as the experimenter. Next, the same per- 
sonality questionnaire was administered to about one 
hundred and forty neuropsychiatric patients. From this 
group ninety-six patients were selected and systemati- 
cally assigned to nurses on the basis of diagnosis, type of 
reinforcement to be received, and more importantly, on 
the basis of personality scores of both patients and nurses. 
After the assignments were completed the patients were, 
then, employed as subjects in the same kind of verbal con- 
ditioning situation that the nurses had experienced, only 

in this case the nurses functioned as experimenters. 

The verbal conditioning situation was identical to that 
used by Binder et al. (3) in a previous study. It took the 
following form: The subjects, whether nurses or patients, 
were presented with 3'' x 5'' cards which contained the 
pronouns “he,” “she,” and “they” in random order and 
two past-tense verbs, a “neutral” one and a “ mildly hos- 
tile” one. The task of each subject was to make up a 
sentence starting with one of the pronouns and utilizing 
one of the two verbs. A total of twenty neutral and twenty 
hostile verbs was used, arranged in seven blocks of twenty 
trials each with random pairings of neutral and hostile 
words within the blocks. The experimenter said “Good” 
whenever a subject, whether patient or nurse, used the 
hostile verb rather than the neutral one in his (or her) 
freely constructed sentence. 

The results indicated that “Good” was a very effective 
reinforcing agent for both nurses and patients. The per- 
sonality characteristics of anxiety and hostility when 
divided into groups of high and low, were not found to be 
associated with differential verbal conditioning on the 
part of nurses. Hostility level was found to interact with 
trials, however. 

High anxious patients, on the other hand, demonstrated 
much higher levels of verbal conditioning than did low 
anxious patients. No clear-cut differences were found for 
hostility, though, and no significant differences were 
found for the interaction of the personality variables of 
anxiety and hostility between nurses and patients. 

Highly significant differences were obtained for the 
situational variable, type of reinforcement, with patients 
receiving verbal reinforcement conditioning much better 
than those receiving nonverbal reinforcement. 

Significant differences were also obtained for diagnosis 
when it interacted with trials and when it interacted with 
trials and type of reinforcement. In these interactions 
chronic undifferentiated schizophrenics conditioned better 
than paranoid schizophrenics. 

When a separate analysis was performed to assess the 
effects of conditionability of nurses on the verbal condi- 
tioning performance of patients, some significant inter- 
actions were obtained. 

These results were discussed in terms of previously- 
made hypotheses and in terms of the findings of other 
studies. They emphasize the importance of personality, 
situational, and diagnostic factors and point up the need 
for well-controlled, systematic studies in the area of 
verbal conditioning. 

Microfilm $2.50; Xerox $5.20. 101 pages. 
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INTEGRATIVE PROCESSES IN NON-DEVIANT 
AND DEVIANT MALE ADOLESCENTS: 
A COMPARATIVE ANALYSIS AND EVALUATION 
OF THE RELATIONSHIP BETWEEN THE EXTERNAL 
AND INTERNAL ASPECTS OF BEHAVIOR. 


(L. C. Card No. Mic 60-1913) 


Harry Constantine, Ph.D. 
New York University, 1960 

Chairman: Professor Brian E. Tomlinson 
The Problem 

The purpose of the study was to investigate the nature 
of the integrative processes of deviant male adolescents 
and to compare these findings with a non-deviant male 
adolescent group. First, it was hypothesized that a com- 
parative evaluation of the relationship between the objec- 
tive and subjective aspects of behavior, their convergence 
and divergence, would serve as a meaningful conceptual 
framework for appraising the level of integration of an in- 
dividual. Secondly, it was hypothesized that there would 
be such significant differences between the overt and covert 
aspects of behavior in the two groups as to differentiate 
the deviant from the non-deviant adolescent males. Finally, 
it was hypothesized that the level of integration would be 
positively correlated with deviant behavior, whether it be 
assessed through an interest test, a personal check-list, 
a self-concept test, or a projective test. 





The Related Literature 

The literature concerning integrative processes and 
deviant and non-deviant behavior can be placed in four 
categories: 1. Concepts of personality assessment and 
juvenile delinquency 2. Evaluative techniques in personal- 
ity assessment 3. Methodological problems in personality 
assessment and 4. Research in personality assessment 
and juvenile delinquency. The self-concept and the ego- 
ideal are related to problems of adjustment in general 
and to the problems of the deviant and non-deviant adoles- 
cent specifically. Such authors as Davids and White, as 
well as McQuitty, are concerned with problems of aliena- 
tion and with problems of personality integration in rela- 
tion to the self-concept. Thomas French views the concept 
of hopefulness and planfulness as central to the integrative 
process. Glueck and Eissler focused primarily on the 
dynamic inter-play of adjustment processes within the 
deviant. 





Procedure in Collecting Data 

Forty male subjects, twenty deviant and twenty non- 
deviant, constituted the population, ranging in age from 
fifteen to eighteen years. The two groups were equated 
as to intelligence, age, grade level, and family income. 
The primary difference between the two groups was in 
their behavior ratings. 

Subjects were administered an interest test, a personal 
check-list, a self-concept test, and a modified form of the 
Thematic Apperception Test. Scales, measuring the clini- 
cal significance or non-significance of traits subsumed 
under hopefulness and planfulness were constructed. These 
were applied to the projective materials by the three 


judges. 


The Results 
Scores for each scale were assigned to each subject. 











Analysis of the t-scores of the judges ratings showed the 
deviant group to have significantly greater feelings of 
hopelessness and planlessness than the non-deviant group. 
The deviant group checked significantly more problems 
on topics related to school and home and family. 

By t-tests it was shown that the deviant is significantly 
different from the non-deviant regarding his idealized- 
self. On an interest maturity scale of the vocational in- 
terest blank, the deviant shows less maturity than the 
non-deviant group. In some areas, the deviant is apt to 
make significantly different choices from the non-deviant 
in his vocational interests. 

On a self-concept test, the deviant did not show any 
significantly different attitudes towards the self from the 
non-deviant. In general, the deviant showed responses 
which were more variable and diffuse than the non-deviant. 


Summary and Conclusions 

It can be concluded that on both an objective and sub- 
jective level the perceptions of male adolescent deviants 
differ from those of adolescent male non-deviants. 

When the overt actions are related tothe covert feelings 
there is presented a dynamic view of the interrelationships 
as well as a level of adjustment in the functioning rela- 
tionship. Discrepancies in behavior may then become 
more meaningful and understandable. 

The variables of hopefulness and planfulness are sig- 
nificantly different in a deviant group as differentiated 
from a non-deviant group. The covert level of behavior 
does not necessarily correspond to the overt level. The 
discrepancy in both these levels seems to be greater for 
the deviant than for the non-deviant. Certain instruments 
and methodologies are more reliable for gauging these 
discrepancies. 





Microfilm $2.50; Xerox $6.80. 141 pages. 


THE EFFECTS OF DISTRACTION UPON THE 
PERFORMANCE OF BRAIN-INJURED AND 
FAMILIAL RETARDED CHILDREN 


(L. C. Card No. Mic 60-1973) 
Daniel Boyd Cruse, Ph.D. 
The University of Texas, 1960 


Harold Stevenson and 
Robert Morin 


Supervisors: 


This study was concerned with the effects of distrac- 
tion upon the reaction-time performance of brain-injured 
(BI) and familial (F) retarded children. Twenty-four BI 
and 24 F children with comparable mental and chrono- 
logical ages were given a reaction-time task and a vigi- 
lance task, each using speed of response to a visual 
stimulus as the dependent variable and index of distracti- 
bility. In the reaction-time task one-half of each etio- 
logical group performed in a room filled with toys which 
provided irrelevant, distracting stimuli; one-half per- 
formed in the same room but with the toys removed and 
curtains reducing task irrelevant stimulation. These four 
groups were given 12 blocks of 10 trials each in the 
reaction-time task. 

Two other variables were manipulated. The first, 
called the aid variables, depended on the presence or 
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absence of a tone to aid attention during the foreperiod 
between E’s ready signal and the occurrence of the re- 
action light. The second variable manipulated was the 
length of the foreperiod. It was expected that a short two- 
second foreperiod would make smaller demands on atten- 
tion and preparatory set than a longer seven-second 
foreperiod. All subjects received all combinations of the 
aid and foreperiod variables in a design which was an ex- 
tension of a replicated latin square. The subjects were 
given rests and complimented on their performance after 
each 40 trial period. 

After the reaction-time task, subjects were given three 
additional blocks of six trials on a vigilance task. The 
conditions for the four subject groups were the same as 
for the reaction-time task, except that no ready signal 
was given to the subject, the tone was omitted, and fore- 
period intervals of 5, 10, 15, 20, 25, and 30 seconds were 
given in random order within each block. 

Mean reaction times for each block of 10 trials in the 
reaction-time task and mean reaction times for each 
block of six trials in the vigilance task were used as the 
primary measures, 

The principal hypotheses tested were that BI subjects 
are more distractible than F subjects and the BI subjects 
benefit more than F subjects from the minimization of 
environmental distractions. The following results were 
discussed: 


1. The effects of the etiology variable and the curtain 
variables were examined in two analyses. In the 
first analysis all the BI subjects were compared 
with all the F subjects and there were no significant 
differences in mean reaction times for either the 
etiology or the curtain variable. In a second analy- 
sis in which BI subjects with the more favored de- 
terminate diagnoses were compared with F subjects, 
both variables were significant. BI subjects with 
determinate diagnoses are more distractible than 
BI subjects with indeterminate diagnoses. 


2. When subjects were ranked with respect to average 
reaction time the BI and F groups showed large 
variability within groups and considerable overlap 
among ranks of subjects in different groups. 


3. No statistically significant results were found be- 
tween the two etiology groups for the experimental 
variables in the vigilance task. 


4. A significant correlation between the rank orders 
of mean reaction times for subjects between the 
reaction-time task and vigilance task was found. 


5. The longer reaction times for the BI subjects diag- 
nosed as determinate supported the notion of brain- 
injury as resulting in impaired performance and 
increased distractibility. The lack of significant 
interactions between BI and F groups with the ex- 
perimental variables showed that the F subjects 
received as much benefit from the experimental 
conditions which aided attention as did the BI 
subjects. Microfilm $2.50; Xerox $4.00. 73 pages. 









A COMPARISON OF THE INDIVIDUA!I RORSCHACH 
METHOD AND THE GROUP DISCUSSION RORSCHACH 
METHOD AS A DIAGNOSTIC DEVICE WITH 
DELINQUENT ADOLESCENT BOYS: A STUDY OF 
CERTAIN PERSONALITY CHARACTERISTICS 
OF DELINQUENT ADOLESCENT BOYS AS REVEALED 
BY THEIR RESPONSES TO THE INDIVIDUAL AND 
THE GROUP DISCUSSION RORSCHACH METHOD. 


(L. C. Card No. Mic 60-1914) 


Lloyd T. Delany, Ph.D. 
New York University, 1960 


Chairman: Professor Brian E. Tomlinson 


This study was designed to determine the value of a 
test procedure noted as the Group Discussion Rorschach 
Method (GDRM). The GDRM is a method in which subjects 
respond verbally to ink blots that are flashed on a screen. 
After the individual responses have been given, the sub- 
jects discuss among themselves their responses and 
reactions. 

The effectiveness of the GDRM was determined by com- 
paring it to the Individual Rorschach Method (IRM). Five 
traits that have been established as being characteristic 
of delinquents were selected as a basis for comparing the 
two methods. 

The study population was composed of twenty-three 
adolescents. All subjects had been adjudged delinquent by 
the Children’s Court of New York City. All weré remanded 
to Youth House (a temporary shelter for delinquents) from 
three weeks to one month. They were subsequently ex- 
amined at the mental health clinic affiliated with the Chil- 
dren’s Court. 

The subjects were of at least normal intelligence and of 
mixed racial and cultural backgrounds. 

Every subject was individually administered the Ror- 
schach. The Behn-Eichenburg plates were used in the 
individual testing. Then the study population was subdi- 
vided into five groups and administered the GDRM. 

Three experienced psychologists were used as judges. 
The judges rated each subject for each trait on the IRM 
and GDRM. 

Rorschach and behavior criteria were used to help the 
judges establish a common standard for rating the subjects. 
The intraclass Correlation was applied to reflect the 

effectiveness of the IRM and GDRM in revealing the five 
traits. After it was established that each method was ef- 
fective in revealing the five traits the ratings of the judges 
for each method were pooled. 

The pooled ratings of the judges were compared. The 
Wilcoxon Matched Paired Sign Test was used to ascertain 
if the observed differences between the two methods were 
significant. Finally the Fisher z' Transformation Test 
was applied to determine if there was any significant dif- 
ference in the relative effectiveness of the two methods 
for revealing anxiety, hostility, impulsivity, ambivalence 
to authority and feelings of not being wanted in the study 
population. 

The results indicated that: 














(1) The IRM is effective in revealing the five traits 
studied. 


(2) The GDRM is effective in revealing the five traits 
studied. 
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(3) The two methods do not differ significantly in their 


respective effectiveness in revealing the five traits. 


(4) The experimental hypothesis “that any differences 
between the Individual Rorschach Method and the 
Group Discussion Method under the conditons of 
this study will be due to change factors only,” was 
substantiated. 








This research also supports previous findings that the 
IRM is effective in revealing the five character traits 
anxiety, hostility, impulsivity, ambivalence to authority 
and feelings of not being wanted in delinquents. 

It also supports previous findings that the Behn plates 
can be used as an alternate form for the usual Rorschach 
blots. 

Some implications of the results were: 


(1) The GDRM generally saves time. 








(2) The GDRM provides a means for group testing 
without relying on the subject’s ability to read or 
write. This is an important consideration in work- 
ing with populations like delinquents, where the 
incidence of reading and writing disability is high. 


(3) The GDRM provides a method for employing group 
process. This enables the clinician to synthesize 
diagnostic finding and impressions with the social 
behavior of the testees. 


(4) The GDRM reduces to some extent the suspicion 
and fear of delinquents by providing a method for 
them to be tested in groups. 

Microfilm $2.50; Xerox $7.80. 169 pages. 


REACTION OF MALE ADOLESCENT ADDICTS 
TO FRUSTRATION AS COMPARED TO TWO 
ADOLESCENT NON-ADDICTED GROUPS 


(L. C. Card No. Mic 60-1917) 


Leo Gold, Ph.D. 
New York University, 1960 


Chairman: Professor Aileen Schoeppe 


The purpose of the present study was to investigate 
the reaction of male adolescent addicts to frustration as 
compared to two adolescent non-addicted groups. To 
achieve this, the Rosenzweig Picture-Frustration Study 
was administered in the standard projective fashion and 
in an objective multiple-choice fashion where responses 
were structured and selection limited. 

The subjects were given standard directions for the 
projective form of the P-F Study and similar directions 
for the objective form with the modification of selecting 
one of three possible answers prepared for each item on 
the P-F Study. The material for both forms were scored 
in regard to the direction of response to the frustrating 
situation presented by each item. The three possible di- 
rections of response to frustration were extrapunitive, 
intropunitive, and impunitive. 

A total of 90 male subjects between the ages of 16 and 
21 were used. The study group consisted of 30 adolescent 
drug addicts. The first comparative group consisted of 





30 delinquent non-addicted adolescents. The second com- 
parative group consisted of 30 non-addicted, non-delinquent 
adolescents. The groups were matched for age and 
intelligence. 

The hypotheses tested were: 

1. Adolescent drug addicts cope with feelings of anger 
and frustration in an impunitive manner. 

2. This will obtain regardless of the experimental 
technique used to measure the impunitive orientation. 

The first hypothesis was supported by the findings of 
this study. The drug-addicted group consistently responded 
to frustration in the impunitive direction on both the ob- 
jective and projective forms of the P-F Study. This was 
supported both by the intragroup and intergroup evaluations 
of the data. 

The second hypothesis was rejected because although a 
correlation significant at the .05 level was achieved, an 
r of .65 between the objective and projective impunitive 
scores was not attained. This resulted from the heightened 
impunitive responses on the objective form as compared 
to the projective form of the P-F Study. The direction of 
response was consistent but behavior varied sufficiently 
to point out that different factors operated on the objective 
form as compared to the projective form. 

The results of this study would seem to suggest that 
adolescent drug addicts, in their response to frustration, 
seek those solutions which involve the least degree of con- 
flict in their relationship to others. By stressing the im- 
punitive mode of response, they choose a direction which 
is both non-committal and “socially acceptable” sustaining 
the idea that the adolescent drug addict is an individual 
who minimizes expression of affect and avoids expression 
of feeling. It would seem to support the idea that he seeks 
those modes of adjustment which will least involve him in 
the expression and experiencing of strongly tinged emo- 
tion. Thus, he does not appear to seek a means of ade- 
quately resolving feelings of frustration, but rather, 
through avoiding the implications of such situations, he 
seeks to remain uninvolved and passive. 

Microfilm $2.50; Xerox $3.80. 69 pages. 








INCUBATION EFFECT: ROLE OF AWARENESS 
IN IMMEDIATE vs. DELAYED TESTS OF 
CONDITIONED EMOTIONALITY. 


(L. C. Card No. Mic 60-1555) 


Sanford Golin, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor I. E. Farber 


The purpose of this study was to test the view that 
emotionality increases after a delay and that this increase 
is greater when S is unaware of the relation between the 
CS and UCS than when S is aware of this relation. 

Awareness was defined in terms of S’s ability to identify 
the CS-UCS relation. Particular words were associated 
with shock. Some of these words were “shock-aware” 
words, i.e., words which S was instructed would be fol- 
lowed by shock. Other words associated with shock were 
“shock-unaware” words, i.e., words whose relation to 
shock was obscured by means of the instructions and 
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experimental procedure so that S was unlikely to specify 
the relation. A third class of words were “nonshock” 
words, i.e., words not associated with shock. 

Sixty male undergraduate Ss were randomly assigned 
in equal numbers to the Immediate and Delay conditions. 
During acquisition each S was required to tap a telegraph 
key and chain-associate to the stimulus words for 15 sec. 
Shock-words were followed by shock, nonshock words, by 
a light, at the end of the 15 sec. interval. Ss in the Im- 
mediate condition went directly from the acquisition series 
to the extinction series, while Ss in the Delay condition had 
a 30 min. delay between acquisition and extinction. The 
GSR to the experimental words was recorded during ac- 
quisition and extinction as a change in conductance above 
base level. 

Immediately after extinction Ss were instructed to re- 
call as many of the stimulus words as possible. After 
recall, in order to ascertain whether S was aware of the 
CS-UCS relation, each S was presented with a list of all 
the stimulus words and asked to check whether or not a 
word had been followed by shock. 

The GSR and recall data were analyzed to determine 
the effects of Awareness and Delay on conditioned emo- 
tionality. The results showed that the GSR to shock-aware, 
shock-unaware, and nonshock words dropped during acqui- 
sition. This “adaptation” effect was greater for shock- 
aware words than shock-unaware words. At the end of 
acquisition the GSR to the shock-aware word was greater 
than the GSR to the shock-unaware word which was, in 
turn, greater than the GSR to the nonshock word. Delay 
Ss showed an increase from the last trial of acquisition 
to the first trial of extinction whereas Immediate Ss did 
not. The increase in the GSR shown by Delay Ss was a 
function of awareness, being greatest for shock-aware 
words, next greatest for shock-unaware words, and least 
for the nonshock words. 

For the recall data, there were no significant differ - 
ences in the total number of words recalled between Im- 
mediate and Delay Ss, nor were there any significant dif- 
ferences in the total number of shock-aware, shock- 
unaware, and nonshock words recalled. Delay Ss, however, 
recalled more shock-aware than shock-unaware words. 

It was concluded that emotionality increases after a 
delay and that this increase is greater when S is aware of 


the CS-UCS relation than when S is unaware of this relation. 


The results were considered as being consistent with the 
interpretation that increases in emotionality following a 
delay are a result of recovery from adaptation. 

Microfilm $2.50; Xerox $4.80. 94 pages. 


ATTITUDE TOWARDS MATHEMATICS AND 
THE RELATIONSHIP BETWEEN SUCH ATTITUDE 
AND GRADE OBTAINED IN A FRESHMAN 
MATHEMATICS COURSE 


(L. C. Card No. Mic 60-1901) 
Lester Garth Harrington, Ph.D. 
The University of Florida, 1960 


The study was designed to investigate the relationship 
between attitudes, as measured by three different ap- 
proaches to attitude measurement, and performance in a 





particular mathematics course. Information was gathered 
relevant to the attitudes of the persons who were influen- 
tial in the formation and development of the attitudes 
measured in the study. 

Results indicated no significant relationship between 
attitude as measured and performance in a mathematics 
course. Attitude score significantly influenced selection 
of a mathematics course as well as no mathematics course. 
Teachers were overwhelmingly reported as the persons 
who most influenced attitude toward mathematics, and 
their attitude toward mathematics was reported as favor- 
able to a significant degree. The attitude of secondary 
school teachers toward mathematics was reported as fa- 
vorable to a significant degree. 

Microfilm $2.50; Xerox $3.00. 47 pages. 


A STUDY OF THE RELATIONSHIP 
BETWEEN STRESS AND PERFORMANCE 
DURING A SPEAKING SITUATION 


(L. C. Card No. Mic 60-1867) 


Daniel Kelleher, Ph.D. 
University of Washington, 1960 


Chairman: Charles R. Strother 


A review of the literature revealed that research on 
the effects of stress and anxiety on performance centered 
around three areas: 1) type of performance used as the 
criterion, 2) the instructions given the subject, 3) the 
scale used to define anxiety. It was found that on simple 
tasks high anxious subjects did better than low anxious 
subjects, but that the relation was reversed when tasks 
defined as complex were used. Motivating instructions 
have been found to facilitate the performance of low anx- 
ious subjects and to inhibit the performance of high anxious 
subjects. Reassurance seems to facilitate high anxious 
subjects’ performance and inhibit low anxious subjects’ 
performance. There was evidence that the specific content 
of the anxiety scales affected the accuracy of the above 
predictions. 

The present research was designed to see whether the 
same results would hold for a new type of task. Delayed 
side-tone utilizes a tape recorder that plays a subject’s 
speech back to him continuously with a short time delay. 
This has shown to produce stress and disruption in sub- 
ject’s speaking performance. Research, including the 
present author’s pilot study, showed a relation between 
response under side-tone and personality variables. 

A pool of 97 subjects was chosen for their position in the 
upper or lower 25% of the distribution of scores on either 
the Taylor Manifest Anxiety Scale, The Sarason Test Anx- 
iety Scale, or a Speech Anxiety Scale devised by the ex- 
perimenter. These subjects were then run on side-tone, 
Each subject read a simple prose passage four times with- 
out side-tone, then three more times with side-tone turned 
on at a level of 70db. Then the E gave the S either moti- 
vating, reassuring, or control instructions. This was fol- 
lowed by eight more readings with side-tone. 

The analysis of data was in terms of a repeated meas- 
ures analysis of variance design using level of anxiety, 
instructions, and trials as the variables. The total pool of 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 






4718 





PSYCHOLOGY 





97 subjects was sorted separately for each of the scales 
into high and low groups to test for the differential predic- 
tive value of the scales. The criteria of performance were 
speech rate and speech quality. The latter was determined 
by the subjective judgments of expert listeners. 

The results revealed no significant differences for level 
of anxiety or instructions when speech rate was used as 
the criterion. There was a significant trend for rate to 
move more towards pre-side-tone levels with repeated 
trials. 

Using speech quality as the criterion, all three anxiety 
scales showed a significant difference between high and 
low anxious subjects, with high anxious doing better. There 
was no difference on the instruction invariable. 

All three anxiety scales made generally the same pre- 
dictions except that the SA scale showed low anxious S’s 
doing better before side-tone was turned on. 

These results were discussed in relation to the nature 
of the side-tone task, the meaning of high and low anxiety 
scale scores, and the particular experimental conditions 
used. It was suggested that side-tone interferes with the 
correct monitoring of speech and breaks up the stimulus- 
response chains. Therefore, the ability to attend to cues 
other than the side-tone would make for less breakdown. 
Also, in previous research, the source of anxiety might 
be said to be outside of the task itself, while on side-tone 
the task itself produces distress. Therefore, in this study 
the HA subject’s attention would be directed towards the 
task, where in other studies his attention would be di- 
rected away from the task and towards the source of stress. 

There was a discussion of the meaning of high and low 
scores onthe anxiety scales interms of tendencies to admit 
to tension and deal with it consciously. Also, attention 
was directed to variables such as context of the experiment 
and the subject’s knowledge of the purpose of the research. 

Microfilm $2.50; Xerox $4.20. 78 pages. 


AN ASSESSMENT OF PSYCHOLOGICAL TENSION 
CHANGES OF VETERANS IN CLIENT-CENTERED 
COUNSELING AS MEASURED BY THE 
DISCOMFORT-RELIEF QUOTIENT 


(L. C. Card No. Mic 60-2033) 


Henry Laessle Klippert, Ed.D. 
Temple University, 1960 


This investigation was devoted to an analysis of the re- 
lationship between psychological drive-tension changes 
reflected in client verbal communication during client- 
centered counseling, and judged ratings of case outcome. 
The purpose was primarily to investigate the validity of 
the Discomfort-Relief Quotient (DRQ) as a quantitative 
index of tension change in client communication. The fol- 
lowing propositions were investigated: 


1. That there is a measurable change in verbalized 
drive-tension during client-centered counseling and 
that the DRQ is a valid method of assessing such 
change. 


2. That there is a general characteristic trend in the 
patterns of the DRQs in those cases judged as having 
a favorable outcome, and that this trend is related 
to the length of counseling. 





Procedure 

The sample for this study consisted of 48 college stu- 
dents who were in training under the benefits of Public Law 
16, 894, or 550, and who were referred to the investigator 
for personal adjustment counseling. The only selective 
factor that operated in the choice of the group was that 
each client had a minimum of three counseling interviews. 
All of the clients were above average in intelligence and 
education. Twenty-nine of them had service-connected 
disabilities. The mean number of interviews with the dis- 
abled clients was eighteen, and with the non-disabled, 
twelve. The data which were analyzed in this study were 
based upon a total of 752 interviews. 

The data were secured from two main sources: (1) 
DRQs that were computed from verbatim interview notes; 
and (2) Judged ratings of outcome. Mean DRQs for the 
first and second half of each case and mean case ratings 
were calculated. 

Product-moment correlation coefficients were com- 
puted to investigate inter-scorer and inter-judge reliability. 

The t test was employed to test the significance of dif- 
ferences found between the mean first half DRQs and the 
mean second half DRQs. 

The chi-square technique was employed to test the sig- 
nificance of differences in the frequency distribution of the 
first and second half DRQs for individual interviews. 

The C. R. or critical ratio test was used to compare 
DRQ mean values for first and second half interviews. 





Findings and Conclusions 


1. Interscorer reliability of the DRQ method based 
upon interview data for a random sample of twelve 
cases, was found to be .92. This provides evidence 
that trained judges can make accurate and highly 
similar estimations of the tension movement that is 
reflected in client verbalization, and that the DRQ 
is a highly reliable index of such movement or 
change. 








2. Interjudge reliability of case outcome, based upon 
ratings of the same random sample of twelve cases, 
was also found to be significantly high (r = .78). 


3. The difference between the mean DRQs for the in- 
terview data of the first half and the interview data 
for the second half of each case indicated a signifi- 
cant reduction in drive-tension during the course of 
counseling (t = 8.50, d. f. = 47, P=<.01). 


4. The comparison of outcome ratings with DRQ 
changes for the entire group suggests that, within 
the limitations of this study, the DRQ method is a 
valid one for assessing the change status of subjects 
in client centered counseling (r = .77). This finding 
confirms those of other investigators who indicated 
a close relationship between verbal communication 
and personal adjustment. There was a clear indi- 
cation that with significant reduction in DRQ through 
the course of counseling, there was also a concomi- 
tant change in the direction of greater personal in- 
tegration and improved situational adjustment. 


5. While there were significant reductions in second 
half DRQs over first half DRQs, no general char- 
acteristic trend in the patterns of DRQs was ob- 
served for those cases judged as having a favorable 
outcome. The results of this study show a rise and 
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fall, an ebb and flow, in the process of perceptual 
reorganization. 


6. Clients who remained in counseling for a minimum 
of eight interviews achieved more relief from psy- 
chological tension, and were judged better inte- 
grated and adjusted than those who remained in 
counseling for a shorter period. No clear relation- 
ship was indicated, however, between relief from 
distress and the number of interviews beyond eight. 


7. A mean DRQ range from .33 - .62 appeared as a 
critical zone in which the better integrated and 
adjusted clients were distributed at the end of 
counseling. 


8. The twenty-nine disabled clients in the sample 
achieved only moderately better results in counsel- 
ing than did the non-disabled clients. However, the 
disabled clients on the whole, remained in counsel- 
ing longer than the non-disabled. 


9. An analysis of the basic data compiled in this study 
indicated that clients with a very high tension index 
(.96 - .78) during the first half of the case were 
rated lower on outcome than those clients whose 
tension index during the first half of the case was 
more moderate (.77 - .52) in degree. 

Microfilm $2.50; Xerox $5.40. 107 pages. 


THE DIGIT SYMBOL PERFORMANCE OF 
SCHIZOPHRENIC AND NON PSYCHIATRIC PATIENTS 
AS A FUNCTION OF MOTIVATIONAL INSTRUCTIONS 

AND TASK DIFFICULTY 


(L. C. Card No. Mic 60-1560) 


Clayton Eugene Ladd, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Leonard D. Goodstein 


This investigation was designed to evaluate the effects 
of success, failure, and nonevaluative instructions upon 
the digit symbol performance of reactive and process 
schizophrenics and non-psychiatric control subjects as 
a function of task difficulty. Each of the three subject 
groups consisted of 60 hospitalized, white, male veterans 
who were less than 46 years of age with at least an eighth 
grade education. Each schizophrenic S was classified as 
reactive or process by the Premorbid Adjustment sub- 
scale of the Phillips Prognostic Scale on the basis of in- 
formation contained in the social history. 

Following the selection and classification into diag- 
nostic groups, all Ss were given fifteen trials on one of 
two 50 second digit symbol tasks. A preliminary study 
had demonstrated one of these tasks to be easier than the 
other. During the five minute rest period following the 
fifth and tenth trial, one of three sets of motivational 
instructions were given each S according to a predeter- 
mined, random plan, regardless of the actual performance. 
One set of instructions emphasized the S’s success, a 
second emphasized failure, the third were essentially 
nonevaluative. 





The results were as follows: 


(1) The schizophrenic groups were inferior in absolute 
level of performance and in degree of improvement 
with practice to the control subjects. 


(2) Reactive and process schizophrenics comparable 
in current social adjustment and severity of symp- 
tomatology did not differ significantly in level of 
performance. These groups differed significantly, 
however, in the relative amount of improvement 
shown on the two tasks with the reactive schizo- 
phrenics improving most on the easy task and the 
process improving most on the hard task. 


(3) The motivational instructions had no significant 
effects upon performance. 


A comparison with earlier results suggested other vari- 
ables, such as situational or examiner differences, may be 
of importance. Complications involving the use of the 
reactive-process dichotomy and, consequently, in inter- 
preting the present findings were discussed. 

Microfilm $2.50; Xerox $4.60. 88 pages. 


PRAISE AND CENSURE AS MOTIVATING VARIABLES 
UPON THE MOTOR BEHAVIOR AND LEARNING 
OF SCHIZOPHRENICS 


(L. C. Card No. Mic 60-1986) 


Roy Cleveland Long, Ph.D. 
The University of Texas, 1960 


Supervisor: Dr. Ira Iscoe 


This study concerned itself with the motivation of 
schizophrenics by extending Hullian learning theory as- 
sumptions regarding drive level to encompass social situ- 
ations in which schizophrenics have been shown to manifest 
performance changes, and by differentiating acute schizo- 
phrenics from chronic schizophrenics on the basis of high 
versus low drive level. 

The social condition of censure was considered as a 
threatening, drive-arousing, situation which further in- 
creases a subject’s general drive state. A praise condi- 
tion would be reassuring, satisfying a subject’s need to 
achieve, and decreasing his drive state. Design of the 
study made provision whereby a subject could demonstrate 
increased drive level on the second task presented him, 
if he had been censured previously on a simple psycho- 
motor task (A), by increasing output and efficiency on the 
second, more complex (learning) task (B) and gaining a 
tangible reward (cigarettes). The effect of praise and of 
non-evaluation during Task A could be determined in the 
Same manner. 

Seventy-two adult male schizophrenics, 36 acutes and 
36 chronics, were subjects. Twelve acutes and twelve 
chronics were randomly assigned to each of the three 
social condition subgroups (praise, neutrality, censure). 
Each subject was run individually, Task B immediately 
following Task A. 

Derived from Hullian theory, predictions were made 
regarding the following: (1) the output (number of trials 
a subject elected to take) on Task B, following censure, 
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non-evaluation, or praise on Task A; (2) the efficiency 
(correct responses) of his learning on Task B; (3) the 
immediate change in performance rate on Task A; (4) the 
differences between acutes and chronics as regards re- 
sponsiveness to the conditions. 

Results of the investigation were as follows: 


1, The generalizing effect of the social condition of 
censure or praise from one task to the other was 
definitely attained when it was found that subjects 
differed significantly (.03) in their gross output 
on Task B, according to the type of condition em- 
ployed during Task A. 

The acute group demonstrated significantly (.01) 
greater output on Task B following censure on Task 
A than following praise or neutral conditions on 
Task A and thus, as predicted, performed more 
like previous studies have shown for normals. 

The initial responsitivity and drive level of 
chronics proved to be too low, as predicted, for 
there to be a significant difference (.12) in their 
output on Task B according to whatever change in 
drive state the social condition of censure or praise 
might have provoked. Though not significant, the 
results were striking in that chronics showed re- 
verse trends in output, according to the social con- 
dition used, from that which acutes had manifested. 


. The effect of censure, neutrality, or praise upon 
the learning efficiency on Task B of both acutes and 
chronics, and upon their immediate performance 
during Task A, was not significantly demonstrated, 
though there were strong trends in the predicted 
direction for acutes and the same reverse trends 
for the chronics which they had shown regarding 
gross output on Task B. 


i) 


3. Acutes were found to be superior to chronics in 
both tasks. They had higher performance rates on 
Task A and showed much more learning efficiency 
on Task B, regardless of the social condition 
employed. 


The results suggest genuine differential motivating ef- 
fects of social conditions on the two groups studied and, 
in general, gave support to the employment of the drive 
level concept in further study with pathological groups. 

Microfilm $2.50; Xerox $5.40. 106 pages. 


FAMILY INFLUENCES AND 
SCHIZOPHRENIC REACTIONS 


(L. C. Card No. Mic 60-1599) 


Leon Lucas, Ph.D. 
Columbia University, 1960 


The focus of the study was on the relationship of some 
environmental variables and the incidence of schizophrenic 
reactions. The absence of parents during the first 20 
years of the S’s life, distance of kinship from the parents 
of persons responsible for the S’s rearing during the first 
20 years, psychological climate of the parental home 
(family of orientation), sex, age, and marital status of the 
S, education and occupation of the father, and value of the 





home of the family of orientation during the first 20 years 
as measures of socioeconomic status, isolation as meas- 
ured by distance in age from sibling next closest in age, 
mental illness of the father, mother or siblings were the 
independent variables correlated with the dependent vari- 
able, incidence of a clinically diagnosed schizophrenic 
reaction by age 25 on first admission. 

A study group of 100 patients (41 male and 59 female) 
was drawn from among white, urban individuals in two 
psychiatric hospitals in Metropolitan Detroit. The sample 
used in the study included all cases meeting the criteria 
set up for this study. It was assumed that this represented 
a random sample of a more general population of schizo- 
phrenic patients. A control group of 100 individuals was 
drawn by selecting for each study group S the next sixth 
grade classmate of the same sex and race who followed 
the study S alphabetically on the class list. Similar in- 
formation was secured on the background of both groups 
by the use of a schedule and open ended questions and dis- 
cussion in personal interviews by the investigator. Also 
information was gathered from hospital, school, and social 
agency records and staff members. 

The var‘ables were rated for the first 20 years and 
where possible also for the first six years. A multiple 
regression analysis was made of the 19 variables included 
in the study. 

The 10% level of significance was used in the study. 
The following independent variables yielded regression 
weights in the multiple correlation, with a value of p<.10 
and were considered to be statistically significant: psy- 
chological climate with a value of p<.001, marital status 
with a value of p<.001, age with a value of p<.05, rearing 
(0-20 years) with a value of p<.10, and absence of the 
father (0-6 years) with a value of p<.10. The other inde- 
pendent variables were not considered to have achieved 
statistical significance and all yielded regression weights 
in the multiple correlation with a value of p >.10. 

The variables which had significant zero order corre- 
lations with the incidence of schizophrenic reactions were 
inferred to be concomitant factors, viz., marital status, 
rearing 0 to 20 years and 0 to 6 years, absence of father 
0 to 20 years and 0 to 6 years, absence of mother 0 to 20 
years and 0 to 6 years, psychological climate, mental ill- 
ness of father, mother and/or sibling. It was further in- 
ferred that a two way process of interaction might be at 
work and that the variables might serve as precipitating 
factors in the incidence of schizophrenic reactions. The 
presence of individuals with schizophrenic reactions might 
also be considered to contribute to upset of the family ~ 
balance. Etiological considerations such as predisposing 
genetic and constitutional factors were assumed to be 
present to account for the choice of reaction to stressful 
situations. Microfilm $2.50; Xerox $5.00. 98 pages. 
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EXPERIMENTS ON THE PSYCHOANALYTIC 
MECHANISM OF ISOLATION 


(L. C. Card No. Mic 60-1780) 


Gerald Arthur Mendelsohn, Ph.D. 
University of Michigan, 1960 


Isolation is defined by psychoanalytic authors as an 
ego defense mechanism by which an emotionally loaded 
idea emerges into consciousness without its accompanying 
painful emotional discharge. They describe three forms 
of isolation: (1) blocking affect attached to an idea; (2) 
separating two or more associated ideas which, if together, 
would lead to an affective discharge; and (3) re-creation 
of a formerly painful situation without an accompanying 
experience of emotion (counterphobic attitude). 

Three processes underlying isolation were hypothe- 
sized, each corresponding to one of the above forms: 

(1) inhibition; (2) compartmentalization; and (3) competing 
affects. The purpose of the present research was to as- 
certain whether a reduction of anxiety can be produced by 
the operation of these processes. 

The following hypotheses were tested: 

(1) Inhibition. A reduction of the magnitude of condi- 
tioned anxiety responses can be produced by an inhibitory 
process. 

(2) Compartmentalization. A reduction of the magni- 
tude of conditioned anxiety responses can be produced by 
the spatial and perceptual separation of elements of the 
complex stimulus which evokes the response. 

(3) Competing Affects. A reduction of the magnitude 
of conditioned anxiety responses can be produced by the 
simultaneous elicitation of certain other affects. 

In the inhibition procedure, while S was under hypnosis, 
anxiety was conditioned to four colors and a Blacky pic- 
ture. In addition, S was given the suggestion that when a 
fifth color, green, was present, he would have no feelings 
about the anxiety colors. Four different combinations of 
these stimuli were then presented tachistoscopically to S. 

The compartmentalization procedure consisted of the 
tachistoscopic presentation of six letters in two conditions. 
Under hypnosis a motoric response was attached to the 
pair of letters WJ in one condition and an anxiety response 
to these letters in the other. WJ appeared together with 
varying degrees of separation in six combinations of stimu- 
lus letters. The motoric response was used to derive a 
scale of perceptual separation of W and J; the distance 
between the two letters in each combination provided a 
scale of spatial separation. 

The competing affects procedure consisted of the 
Simultaneous tachistoscopic presentation of two letters, 
one having an anxiety response conditioned to it under 
hypnosis, and the other a response of either sadness, con- 
tentment, or delight. In the control condition the other 
letter was neutral. 

In all three experiments, S’s galvanic skin response 
(GSR) was the measure of the magnitude of anxiety. All 
experimental trials were conducted with S awake. 

The inhibition hypothesis was confirmed in that the 
presence of green significantly reduced the magnitude of 
GSR associated with anxiety colors. Further, the effect 
seems general in that the presence of green inhibited 
anxiety associated with the picture as well. 

The compartmentalization hypothesis was confirmed 
in that the level of GSR associated with the category which 












reflected the least distance, perceptual or spatial, between 
W and J was significantly higher than that associated with 
the category reflecting greatest separation between W and 
J. However, the only significant difference was between 
the two extreme categories. 

The competing affects hypothesis was confirmed for 
the pairing of contentment and anxiety in that the level of 
GSR associated with this combination was significantly 
lower than that associated with the pairing of the neutral 
and anxiety stimuli. The hypothesis was not confirmed for 
the pairings of delight and sadness with anxiety. 

These results support descriptive aspects of the psy- 
choanalytic theories of isolation, but interpretations of the 
data were based on principles derived from psychology, 
e.g., generalization and inhibition. Methodologically, the 
study points up the value of hypnosis in personality re- 
search and the possibility of testing hypotheses derived 
from psychoanalytic theory. 

Microfilm $2.50; Xerox $7.40. 157 pages. 


AN INITIAL STEP IN THE DEVELOPMENT OF 
A METHOD FOR MEASURING ASPECTS 
OF EGO STRENGTH 


(L. C. Card No. Mic 60-1781) 


John Richard Metz, Ph.D. 
University of Michigan, 1960 


In recent years the concept of ego strength (or ego 
functioning) has found increasing use in the clinical assess- 
ment of mental health status. “The ego” is an hypothetical 
construct of central importance in psychoanalytic theory, 
and may be described for the purpose of assessment in 
terms of four major psychological functions: 1) stimulus 
and impulse regulation, 2) reality testing, 3) object at- 
tachment, and 4) synthesis. Ego strength may be defined 
as “the adequacy with which the above four major functions 
are carried out.” 

A review of the research literature indicates that 
an interest in measuring ego strength (or aspects of 
it) exists in the field of psychology, and that a variety of 
techniques have been proposed for this purpose. In 
the case of each type of instrument, however, serious 
weaknesses are found. It is for this reason that an at- 
tempt is made, in the present research, to devise a 
new method. 

The technique employed was a modification of Margaret 
Lowenfeld’s Mosaic Test. The modified test consisted of 
six boxes of mosaic materials (devised by the experi- 
menter) of various shapes, colors, and textures, adminis- 
tered one box at atime. The subject was required to 
construct designs and pictures within a wooden frame, 
using these materials. The choice of technique was de- 
termined primarily by the need for a complex, creative 
task, which would reveal the functioning of the ego, and 
which would be amenable to quantification. 

A list of 59 test variables which were thought to reflect 
various aspects of ego functioning was drawn up, and rules 
were set forth for scoring the subjects’ productions along 
these dimensions. Interscorer correlation coefficients 
were obtained (examiner and assistant) for a number of 
variables which appeared to require the most subjective 
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judgments. A reasonable level of agreement was found 
for most of these variables. 

The test was administered to a group of children for 
the purpose of collecting normative data, to determine 
some of the statistical characteristics of the data, and to 
investigate the relationship between certain personal vari- 
ables and test performance. Intercorrelations of test and 
personal variables were factor analyzed, and the matrix 
rotated to a normalized varimax solution. 

Six factors emerged and were identified as 1) emotional 
and behavioral involvement, 2) ideational flow, 3) brevity 
of involvement, 4) precision and complexity of ideas, 

5) unimaginativeness, and 6) self restraining autonomy. 
An a priori classification of variables seemed partially 
borne out in the factor structure, impulse regulation and 
reality testing being most adequately represented. The 
effect upon the factors of variation in instruction, age, 
sex, I.Q. and school attended was investigated, with the 
result that certain relationships were suggested for future 
study. The theoretical relationship of the ego to the test 
situation was discussed in light of the factor pattern, and 
speculation offered regarding the more general signifi- 
cance of the relationship. The findings were generally 
interpreted as supporting the belief that it is possible to 
devise a more adequate technique for the measurement of 
ego functioning than any now available. 

Microfilm $3.75; Xerox $13.05. 289 pages. 


A COMPARATIVE STUDY OF ADOPTED BOYS 
AND NON-ADOPTED BOYS IN RESPECT TO 
SPECIFIC PERSONALITY CHARACTERISTICS 


(L. C. Card No. Mic 60-1922) 


Joseph Nemovicher, Ph.D. 
New York University, 1960 


Chairman: Professor Harry H. Giles 


PURPOSE 


The purpose of this study was to determine whether a 
given population of adopted boys differs to a significant 
degree from a similar population of non-adopted boys in 
respect to the following personality characteristics: hos- 
tility, tenseness, dependency, and fearfulness. 


PERSONNEL 


A total of thirty adopted boys, adopted through an 
agency before the age of six months, and aware of their 
adoption, were compared to thirty non-adopted boys, ran- 
domly selected from among their classroom peers. The 
two groups were demonstrated to be similar in terms of 
age, intelligence, grade-level, religion, socio-economic 
position, and sibling position. They were different only 
in terms of number of siblings, but this factor was shown 
to be non-contributory to the results. Ages ranged from 
six years-seven months to thirteen years-five months. 


PROCEDURE 


Background information concerning personal and en- 





vironmental data was obtained by means of a parent ques- 
tionnaire. The overt levels of personality were elicited 
by teacher ratings, and the covert by psychological evalu- 
ation. Individual Rorschach, T. A. T., and Figure-Drawing 
Tests were administered. 

The classroom teacher, who was not aware of the pur- 
pose of the study nor of the boys being focused upon, rated 
all the boys in her class by indicating the three who in 
her opinion showed the most, and the three who showed the 
least, of the four selected characteristics. Each charac- 
teristic was evaluated separately. The adopted boys were 
chosen among the “three most” more often in each cate- 
gory than were the non-adopted boys, and among the “three 
least” less often. The significance of the difference be- 
tween the two groups was measured by Chi-square with 
two degrees of freedom. For “hostility” and “fearfulness” 
the difference between the groups was significant beyond 
the .001 level, for “tenseness” beyond the .05 level. “De- 
pendency” was very close to, but not quite significant at 
the .05 level. 

Two psychologists, unaware of the nature of the study, 
tested the boys individually in intermingled random order. 
The results were code-numbered to eliminate identifica- 
tion of the subjects and were interpreted by two other 
clinical psychologists. Comparison of testers and raters 
eliminated the factor of tester bias and established inter- 
rater reliability. 

The psychological ratings of the two groups were com- 
pared by means of at-test. The results indicated that the 
adopted boys possessed a greater degree of each of the 
four selected traits than the non-adopted boys, with the 
level of significance well beyond .01 for each category. 


CONCLUSIONS 


This study has demonstrated that adopted boys, within 
the delimitations of the sample, possess the traits of hos- 
tility, tenseness, dependency, and fearfulness to a greater 
degree than non-adopted boys. Verification has come 
from both teacher observations of overt levels of behavior, 
and from psychological assessments of covert levels. 
Since the groups were comparable in terms of personal 
and environmental variables, and since no biases entered 
stemming from teachers, testers, or raters, the only vari- 
able remaining which can possibly account for the differ- 
ence between the groups is the factor of adoption. 

Possible etiological factors were discussed in terms 
of the effect and meaning of adoption stemming from three 
levels: society, the adoptive parents, and the adopted 
child. Recommendations were made in terms of the need 
for further research and increased services to adoptive 
parents and adopted children. 

Microfilm $2.50; Xerox $4.80. 95 pages. 
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THE EFFECTS OF INDIVIDUAL DIFFERENCES 
AND HOSTILITY AROUSAL ON THE 
EXPRESSION OF HOSTILITY IN A VERBAL 
CONDITIONING SITUATION 


(L. C. Card No. Mic 60-1874) 


William Francis O’ Donnell, Jr., Ph.D. 
University of Washington, 1960 


Chairman: Irwin G. Sarason 


This study was concerned with relationships among 
several personality and situational variables and the ex- 
pression of hostility. The personality variables were 
score on two manifest hostility scales, score on a meas- 
ure of defensiveness (K scale of the MMPI) and sex. The 
situational variables were two case studies designed to 
differentially arouse hostility and a verbal conditioning 
procedure. The expression of hostility was measured by 
the number of hostile verbs used in sentences when the 
task presented to the S was to construct sentences using 
one of three pronouns and either of two verbs, one hostile 
and the other neutral. During the first 20 trials the sen- 
tences constructed by the S were merely recorded but for 
the remaining 60 trials E said “good” every two out of 
three times the S used a hostile verb in a sentence. 

One aspect of the study was to determine if the results 
of a study by Hokanson and Gordon (4) had generality for 
a different post-arousal dependent variable. These authors 
found an interaction between hostility scale score and 
arousal when expression of hostility was measured in TAT 
stories. The same arousal conditions were used in the 
present study, but the post-arousal dependent variable 
was the number of hostile verbs used during the operant 
period of a verbal conditioning procedure. The interaction 
between hostility and arousal, predicted on the basis of 
Hokanson and Gordon’s results, was not found. However, 
another aspect of the study was to determine if the inter- 
action phenomenon could also be explained on the basis 
of the relation between level of defensiveness (K) and re- 
action to arousal. In the case of the male Ss the prediction 
of an interaction between K and arousal was borne out and 
provided support for this alternate explanation. A very 
interesting, but unanticipated result, was an interaction 
between sex and the arousal conditions. Females ex- 
pressed more hostility in the low arousal condition and 
the reverse was true for males. These results were in- 
terpreted as an indication of the importance of individual 
differences and situational variables in attempting to pre- 
dict the expression of hostility. There were other tend- 
encies toward differences between males and females 
which raised the question of whether, in addition to the 
differences in their reaction to the arousal conditions, the 
males’ and females’ scores on the K and manifest hostility 
scales have different behavioral referents. 

The results for repeated trials with reinforcement 
revealed a highly significant and linear effect for trials 
and supported previous findings that the use of hostile 
verbs can be conditioned using “ good” as a reinforcement, 
and comparable results can be obtained using a reinforce- 
ment ratio of 66 2/3%. Although none of the interactions 
between trials and categories were significant, there were 
tendencies toward differences in learning by experimental 
groups in the two arousal conditions. Particularly striking 
were the several instances where experimental groups 








demonstrated a decrease in the number of hostile verbs 


used despite the highly significant over-all effectfor trials. 
Separate analyses were performed for the Ss cate- 
gorized on the hostility variable on the basis of the Siegel 
Manifest Hostility Scale and reclassified on the basis of 
the Sarason Hostility scale. The results of the two anal- 
yses were highly comparable. 
Microfilm $2.50; Xerox $4.60. 86 pages. 


A STUDY OF THE RELATIONSHIP BETWEEN 
THE CHILD’S PATTERN OF ADJUSTMENT AND 
MOTHER-CHILD INTERACTION: AN INVESTIGATION 
OF NORMAL AND ACTING-OUT BEHAVIOR IN BOYS 
AS REFLECTED IN THE MOTHER-SON RELATIONSHIP. 


(L. C. Card No. Mic 60-1924) 


Gerald Harvey Palter, Ph.D. 
New York University, 1960 


Chairman: Professor Edward L. Kemp 


The purpose of this investigation was to explore the 
pattern of boys’ adjustment in school by comparing the 
mother’s perception of the son’s relationship to her with 
the son’s perception of this relationship. Two groups of 
boys and their mothers were the subjects for the study. 
One group consisted of boys who exhibited acting-out be- 
havior in school; the other group, the control group, con- 
sisted of boys deemed well-adjusted in school. The boys’ 
ages ranged from seven years to twelve years. 

It was hypothesized that: 


1. Boys with acting-out symptoms demonstrate 
significantly greater moving away or moving against 
relationship to their mothers than normal boys, who 
show significantly greater moving toward relation- 
ship to their mothers. 


2. Mothers of boys with acting-out symptoms per- 
ceive the child as showing significantly greater 
moving away or moving against relationship to the 
mother than mothers of normal boys, who perceive 
the child as showing significantly greater moving 
toward relationship to the mother. The mothers 
themselves show the same relationship as shown 
by their sons. 


3. Boys with acting-out symptoms show as signifi- 
cant agreement with the mothers’ perception of the 
child’s relationship to her as do the normal boys. 


Two test instruments were used to discover the most 
characteristic mode of relationship used by each of the 
groups, mothers and sons. The tests were used to de- 
termine whether any significant differences existed within 
and between the groups. 

The Interpersonal Q-Sort Test and a set of thematic 
pictures called the Mo-Son Test were used. They were 
scored for the basic relationship shown: moving toward, 
moving away and moving against. 

The data were checked for normalcy and variance. The 
Wilcoxon Matched- Pairs Signed-Ranks Test was used to 
determine whether the differences between relationship 
categories within each group were significant. The 
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Mann-Whitney U Test was used to determine whether there 
were significant differences between the groups for the 
relationship categories. The scores of the mothers and 
sons on the Mo-Son Test were correlated by means of the 
Spearman Rank Difference Correlation method; a simpli- 
fied formula for correlating Q-sorts was used for the 
Interpersonal Q-Sort Test. 

The following were the findings for the population 
studied: 

1. Both groups, mothers and sons, show significantly 
greater moving toward relationship than moving away or 
moving against; also significantly greater moving away 
than moving against. 

2. Acting-out boys demonstrate significantly more 
moving against their mothers than do normal boys. 

3. Acting-out boys perceive their mothers as signifi- 
cantly more moving against them than do normal boys. 

4. Acting-out boys demonstrate significantly less 
moving toward their mothers than do normal boys. 

5. Acting-out boys perceive their mothers as signifi- 
cantly less moving toward them than do normal boys. 

6. Mothers of acting-out boys perceive their sons as 
significantly more moving against them than do mothers 
of normal boys. 

7. Mothers of acting-out boys perceive their sons as 
significantly less moving away from them than do mothers 
of normal boys. 

8. Both groups show significant agreement between 
the mothers’ and sons’ awareness of the interaction be- 
tween them. There is no significant difference in amount 
of agreement between the research and control groups. 

Based on the results of this study, the following were 
concluded: 

1. There appears to be a relationship between certain 
aspects of mother-son interaction and the manifest pattern 
of behavior shown by the son in school. 

2. Mothers and sons appear to be aware of the general 
relationship reactions that occur between them. 

3. Differences between a group of acting-out boys and 
a group of well-adjusted boys can be differences in degree 
rather than kind of relationship shown. 

Microfilm $2.50; Xerox $8.60. 188 pages. 


THE RELATIONSHIP BETWEEN UNEVENNESS 
OF COGNITIVE FUNCTIONING AS DERIVED FROM 
VERBAL-SPATIAL DISCREPANCY SCORES AND 
MEASURES OF PERSONALITY FUNCTIONING 


(L. C. Card No. Mic 60-1926) 


Morton Harold Rosen, Ph.D. 
New York University, 1960 


Chairman: Professor Milton Schwebel 


The purpose of this study was to investigate the rela- 
tionship between unevenness of intellectual functioning as 
derived from verbal-spatial aptitude discrepancy scores 
and measures of personality functioning derived from a 
projective test, measured interests and job adequacy. 

The subjects of the investigation were 40 male and 40 
female employment interviewers in a public agency, who 
were selected for study on the basis of high or low verbal- 





spatial aptitude discrepancy scores on the General Apti- 
tude Test Battery. The high discrepancy group contained 
20 males and 20 females whose verbal scores exceeded 
their spatial scores by 40 or more standard score units. 
The low discrepancy group consisted of 20 males and 20 
females whose verbal aptitude scores, while higher than 
spatial, did not exceed the spatial scores by more than 
25 units. 

A preliminary statistical analysis indicated that there 
were no differences between the groups with respect to 
age and major undergraduate field. Compared with the 
general working population, all of the groups were su- 
perior in verbal aptitude. The high discrepancy groups 
were in the lowest quarter in spatial aptitude compared 
with the general working population, whereas the low dis- 
crepancy groups placed in the highest quarter. 

The superiority of the low discrepancy group in spatial 
aptitude resulted in significantly lower discrepancy scores 
as compared with the high group. 

Based on the theory proposed by Rapaport that uneven- 
ness in cognitive functioning may be reflected in other 
manifestations of personality functioning, it was hypothe- 
sized that individuals who differ markedly with respect to 
verbal-spatial discrepancy scores would also differ sig- 
nificantly on other personality measures. The instruments 
used to test this hypothesis were the Figure Drawing Test 
scored through a scale developed by Machover for per- 
sonality-perception research, the Kuder Preference Record 
and supervisors’ ratings of job adequacy obtained through 
a forced-choice checklist. 

The differential performance of each of the combined 
discrepancy groups, the combined sex groups and the in- 
dividual groups were evaluated statistically through 
analyses of variance followed by t tests when indicated. 

The results are summarized as follows: 


1. Individuals who were more uneven in cognitive func- 
tioning tended to produce figure drawing judged to be 
indicative of less ability to cope with the demands of 
the environment than those whose abilities were more 
even. 


2. Greater unevenness in cognitive functioning in the 
verbal-spatial area was accompanied by greater un- 
evenness in interests paralleling these functions. 


3. Males whose abilities were more even (high spatial) 
tended to be significantly more masculine in their in- 
terests compared with females in the sample, whereas 
males whose abilities were more uneven (low spatial) 
were not significantly more masculine in interests 
than the females in the sample. 


4. The theoretical position taken by Rapaport that un- 
evenness in intellectual functioning may be manifested 
in other areas of personality functioning was supported 
within the limits of the findings obtained from both 
verbal and non-verbal measures of self-concepts. 


5D. Unevenness in cognitive functioning was not found 
to be associated with less adequate ability to meet the 
demands of the employment interviewer job. 
Microfilm $2.50; Xerox $7.00. 147 pages. 
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ON REASONING AND NON-REASONING: 
AN INVESTIGATION OF CERTAIN ASPECTS OF 
REASONING AND NON-REASONING IN MENTALLY 
RETARDED CHILDREN AND ADOLESCENTS. 


(L. C. Card No. Mic 60-1927) 


Zeborah Suesholtz Schachtel, Ph.D. 
New York University, 1960 


Chairman: Associate Professor John J. Sullivan 


In psychological work with mentally retarded children 
and adolescents, it was observed by the investigator that 
there were two cognitive approaches which could be dis- 
tinguished clinically, that of reasoners and that of non- 
reasoners. The problem of the investigation was to define 
these two groups in terms of qualitative measures based 
on their approach to certain intelligence test problems, 
and to investigate, in addition, certain psychological com- 
ponents which might be related to the cognitive approaches 
which distinguished these two groups. 

Twenty-six institutionalized mentally retarded children 
and adolescents of both sexes were subjects in the study. 
Fourteen were classified as reasoners and twelve as non- 
reasoners by two raters, on the basis of a global impres- 
sion of their behavior; level of agreement on classification 
was very high. The two groups of subjects so classified 
did not differ in IQ or in chronological age. These were 
the only two subject variables which were controlled. 

To test the hypotheses that the groups would differ in 
certain characteristics of their problem-solving behavior, 
an instrument was devised to permit the rating of responses 
to a variety of intelligence test items for these character- 
istics. Four categories of problem-solving modes or 
characteristics were developed and arranged on a rough 
scale, one extreme corresponding to random behavior, and 
the other corresponding to checking a solution for fitness 
and for adequacy. The two intermediate steps were, re- 
spectively, giving pat, superficial answers; and forming 
hypotheses in dealing with problems. 

The distribution of ratings achieved by reasoner sub- 
jects and non-reasoner subjects was compared at each 
level and for each test individually. The analysis of these 
results yielded certain significant differences between the 
two groups of subjects, particularly at the extremes of the 
scale. Of the remaining two levels, the level of hypothe- 
sizing yielded non-significant differences, as had been 
predicted. The category corresponding to superficiality 
in problem-solving behavior showed differences between 
the groups on certain tests, but not on others. A measure, 
taken separately, of capacity to improve on an earlier un- 
successful effort, showed differences between the groups 
in the expected direction, but the results fell short of the 
requirement set of significance. 

The specific hypotheses which had been made regard- 
ing differences between the reasoners and non-reasoners, 
in certain characteristics of problem-solving behavior, 
had required that such differences would appear on all 
tests. Since these differences did not appear on all tests, 
the hypotheses, as stated, were rejected. However, ina 
number of instances, as indicated, the results obtained did 
Support the direction of the differences which had been 
predicted. Further analysis of comparability of the tests 
indicated that they were not equal in their “power” to 
elicit certain of the rating levels. 








Three different tests were utilized to investigate 

whether the reasoners differed from the non-reasoners 
in their tolerance for ambiguity and cognitive conflict, the 
Changing Figures Test, the Decision Location Test, and 
the Color-Word Test. Only one of these tests yielded dif- 
ferences in the expected direction, namely, the Decision 
Location Test. The implications of this finding were dis- 
cussed in terms of factors inherent in the two tests which 
yielded no differences. These factors suggested that the 
results on these two tests could not be taken with confi- 
dence asameasure of the status of tolerance or intolerance 
of ambiguity in the two groups of subjects. Thus, the hy- 
pothesis that the reasoners would be more tolerant of 
ambiguity was only partially supported by the results ob- 
tained, but was not confirmed. 

Microfilm $3.15; Xerox $11.05. 244 pages. 


SOCIAL PERCEPTIONS AND PERSONALITY 
DESCRIPTIONS OF AUTHORITARIAN, 
NONAUTHORITARIAN, AND 
AGREEABLE INDIVIDUALS. 


(L. C. Card No. Mic 60-2027) 


Herbert Charles Schulberg, Ph.D. 
Columbia University, 1960 


Chairman: Rosalea A. Schonbar 


The major purpose of the present research was to 
study the social perceptiveness of authoritarian, nonau- 
thoritarian, and high agreeable individuals. Since previous 
findings in this area have been based upon samples whose 
heterogeneity interferes with valid conclusions, the present 
study undertook to differentiate between high agreeable 
and high consistent judges when comparing their accuracy 
scores with those of nonauthoritarian judges. The groups 
were given the opportunity to estimate the scores of their 
partners on both the F scale and a newly constructed Ad- 
jective Rating Scale. 

The following hypotheses were formulated: 

1. Accuracy of perception is a function of the type of 
judgment being made. 

a. When judgments are made on the F scale, the 
discrepancy between estimated and actual score is great- 
est for people grouped as high agreeable, next for those 
people who are grouped as consistently authoritarian, and 
least for those people who are grouped as consistently non- 
authoritarian. 

b. When judgments are made on the Adjective 
Rating Scale, there is no significant difference between 
the discrepancy scores of those people who are grouped 
as high agreeable, consistently authoritarian, and con- 
sistently nonauthoritarian. 

2. Significantly greater accuracy is obtained by making 
estimates onthe Adjective Rating Scale than onthe F scale. 

A test sample of sixty students was divided into three 
equal groups on the basis of their responses to the origi- 
nal and reversed items of the F scale. Experimental in- 
teractions were arranged between all group combinations, 
during which time the students discussed radio, tele- 
vision, and movies, and after which they estimated their 
partners’ scores. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 


Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 





4726 PSYCHOLOGY 





No differences were found in the ability of the three 
groups to estimate the scores of their partners on the F 
scale, and so the first hypothesis was rejected. 

No differences were found in the ability of the three 
groups to estimate the scores of their partners on the Ad- 
jective Rating Scale, a finding probably not related to any 
increased acuity possible on this Scale, but rather to the 
lack of differential perceptiveness marking all estimates 
by these groups. 

No greater accuracy was found when judgments were 
made on the Adjective Rating Scale than on the F scale. 

It seems likely that asking judges to estimate scores 
of their partners after a brief, impersonal period of inter- 
action induced the use of stereotypes and did not permit 
any valid differences to be investigated. In addition, the 
Adjective Rating Scale contained pairs with unequal social 
desirability which further hampered the testing of valid 
differences. Suggestions were made for future research 
in these areas. 

Use of reversed F-scale items revealed that both au- 
thoritarians and nonauthoritarians think that others agree 
with what they agree. This is quite contrary to the pre- 
vious idea that authoritarians always see others as being 
in agreement with them, while nonauthoritarians always 
see others as being in disagreement. This finding was 
shown to be unrelated to an agreeable response set, and 
a different tentative explanation was presented. 

Personality differences were found in the ways the 
three groups described themselves. Of greatest interest 
is the apparent discrepancy between the way the high 
agreeable group behaved on the F scale and the way they 
describe themselves. Rather than seeing themselves as 
the submissive, accepting, conventional, easy-going people 
that others think they are, they view themselves as ag- 
gressive, questioning, non-conforming, and restless. The 
implications of these findings for future research were 
discussed. Microfilm $2.50; Xerox $5.00. 97 pages. 


SOCIAL PRESSURE, REPRESSION, AND 
COGNITIVE TRANSFORMATION. 


(L. C. Card No. Mic 60-1880) 


Gilwee Walker, Ph.D. 
University of Washington, 1960 


Chairman: Ezra Stotland 


Considerable work has been done in recent years upon 
the general problems associated with the group’s influence 
upon individual member’s behavior. Yet, very little of 
this work has attempted to account for individual differ - 
ences in responding to group pressure. The primary aim 
of this study was to learn more about how differing indi- 
viduals react to the same or similar group pressures. 

The public conformity-independent response was viewed 
as being the outcome or result of the final stages of a 
complex process of conflict resolution. This conflict was 
seen as being between the tendencies to respond as the 
group had responded, resulting from the social pressures, 
and tendencies to respond in accordance with the original 
perceptions which were made prior to the social input. It 
was assumed that the overt public response of conformity- 





independence could be better understood and predicted if 
one accounted for the subjects’ primary methods of re- 
solving conflict in general. Repression was chosen to 
represent a dominant method of conflict resolution for 
which explicit, testable hypotheses could be made. The 
degree of conflict producing social pressure was varied 
experimentally as it seemed to conceptually interlock 
quite well with both repression per se and the conflict 
resolution view of conformity-independent behavior. At- 
tempts were made to account for both the antecedent per- 
sonality characteristic of tendencies to repress, as well 
as the on-going covert, cognitive processes which were 
thought to precede, accompany and follow the overt 
behavior. 

It was expected that high repressing subjects would 
tend to repress their own private cognitions of a situation 
when such cognitions were in conflict with those of an im- 
mediate social group. The effects from such repression 
were expected to make the social input to some extent 
dominant over the private personal cognition, a state that 
would be revealed by cognitive shifts, or transformations, 
toward a greater similarity to the social input, and/or a 
partial to total lack of recall of the situation. 

Virtually all the male patients at Western State Hos- 
pital who could read, write, and follow directions were 
given the M.M.P.I. High and low repressing subjects were 
identified via Welsh’s R scale. 

The subjects were run in sub-groups of five. Each of 
these sub-groups saw each of 15 stimuli pairs projected 
on a screen for 10 seconds, received the judgments of 
their immediate group, via apparatus similar to Crutch- 
field’s, made a sketch of each stimulus pair, and made 
their public judgments. Ten of the stimuli pairs were 
termed critical stimuli as the group publicly judged them 
incorrectly. The other five stimuli were neutral as they 
were judged correctly by the group. After all the stimuli 
had been judged, the subjects were asked to redraw as 
many of the stimuli pairs as they could, then complete a 
multiple choice test where they were required to pick the 
one best likeness of each of the experimental stimuli pairs, 
out of four alternatives for each pair, and finally fill out 
a questionnaire pertaining to their behavior and feelings 
during the session. Estimates of the subjects’ cognitive 
handling of the experimental stimuli were obtained from 
the two sets of drawings, the multiple choice test, and the 
questionnaire. 

The following conclusions seemed warranted from the 
findings of this study: 


1. overt conformity-independent behavior as measured 
in this study does not appear to be significantly re- 
lated to generalized tendencies to repress, as meas- 
ured by the R scale. 


2. a significant relationship does, however, seem to 
exist between tendencies to repress and the manner 
in which the post-experience cognitions of these 
experiences are handled following adversive social 
pressure. r. 


3. though certain subjects may overtly react alike to 
adversive social pressure they may react cogni- 
tively quite differently at a later time, and for char- 
acteristically highly repressing subjects such later 
cognitive behaviors are to a significant degree pre- 
dictable by their tendencies to repress. 
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elevated scores on the R scale appear to be associ- 
ated with tendencies to repress, at least the cogni- 
tive after-effects of an adversive, conflict producing 
social situation, as such is understood in this study. 

Microfilm $2.50; Xerox $5.40. 109 pages. 


THE EGO-IDEAL, DEFENSIVE STYLE, AND 
ACHIEVEMENT-RELATED BEHAVIOR. 


(L. C. Card No. Mic 60-1802) 


Irving Bernard Weiner, Ph.D. 
University of Michigan, 1960 


This study investigated the significance of character- 
ological modes of defending against the anxiety which re- 
sults from failure to achieve a desired goal. Ego-ideals 
are conceived of as non-moral aspirations, the frustra- 
tions of which produces a form of anxiety which in contrast 
to guilt, or super-ego anxiety, may be called ego-ideal 
anxiety. A review of attempts to classify modes of re- 
acting to failure revealed two general defensive styles. In 
one, an individual responds to the anxiety engendered by 
a failure experience in an aggressive manner by blaming 
someone or something for his failure. In the other, a 
person allays his anxiety non-aggressively by withdrawing 
from the frustrating situation. The major premise of this 
study was that an individual’s behavior in an achievement- 
related situation can be predicted from a knowledge of how 
he reacts subsequent to failure, 

A new measure, the Failure Reaction Test (FRT), was 
constructed to assess modes of coping with ego-ideal anx- 
iety. The measure consists of thirty multiple-choice sen- 
tence completion items. Each item stem depicts a failure 
experience; of the four item completions for each stem, 
two each represent aggressive modes of response (one for 
blame of self and one for externalized blame), and the other 
two simulate non-aggressive behavior (one for moderate 
and one for total withdrawal). Respondents are asked to 
indicate in each case how they would expect to react in the 
given situation. The measure is scored by assigning one 
point for each endorsement of an aggressive response. 
Even-odd split-half reliabilities for the measure were .71, 
.77, and .70 for the three samples described below. 

The major predictions of the study were the following: 

1. Persons who earn high scores on the FRT, indi- 
cating a rigidly aggressive defensive style, are anxious in 
achievement-related settings and will respond to their con- 
cerns with unrealistically high levels of aspiration; indi- 
viduals who earn middle scores on FRT, indicating a 
flexible defensive style, are not anxious about achievement 
and will have realistic levels of aspiration; and those who 
receive low scores on the FRT, indicating a rigidly non- 
aggressive style of defense, are anxious about achievement 
and will manifest unrealistically low levels of aspiration. 

2. Aggressive and flexible defenders will earn aca- 
demic grades at least commensurate with the ability; non- 
aggressive defenders will tend to under-achieve. 

The FRT, two other achievement-related measures 
(n Achievement and the Mandler-Sarason Test Anxiety 
Questionnaire), and some cognitive tasks from which levels 
of aspiration could be evaluated in the traditional fashion 
were administered to two samples of male undergraduate 








students at the University of Michigan, numbering thirty- 
five and fifty-three respectively. FRT’s were also col- 
lected on a third sample of thirty-three students of high 
scholastic aptitude, some of whom were receiving grades 
commensurate with their ability and others of whom were 
under -achieving. 

The major hypotheses of the study were in general sup- 
ported by the results. Furthermore, n Achievement and 
test anxiety were less consistent than the FRT and failed 
to predict goal-setting behavior under some conditions. 
The latter finding is somewhat explained by reference to 
different degrees of task-involvement between the samples. 
However, the most important implication of the study is 
felt to be the accuracy of predictions derived from a con- 
ception and a measure (the FRT) based on consideration of 
defensive styles. It is suggested that the difficulty with 
many approaches to the study of personality is a lack of 
appreciation for the influence of defensive maneuvers on 
observed behaviors and responses to assessment tech- 
niques. Microfilm $2.50; Xerox $7.20. 153 pages. 


THE INFLUENCE OF THERAPIST COMMITMENT 
ON PROGRESS IN PSYCHOTHERAPY 


(L. C. Card No. Mic 60-1803) 


Joan Virginia Williams, Ph.D. 
University of Michigan, 1960 


The purpose of this investigation was to explore the 
effect of the therapist’s commitment to the patient on the 
relationship between interpretation and resistance in pa- 
tients of different personality structure under conditions 
where the therapist’s help seemed especially relevant and 
where it did not. A previous study had found that moderate 
interpretations were associated with less resistance than 
either superficial or deep ones. It was hypothesized that 
this relationship would be obtained only for those topics 
where the therapist’s help was not an issue or where an 
appropriate amount of commitment was demonstrated. 

The rating scales used in both this study and the pre- 
vious one were described. An aspect of the therapist’s 
warmth, commitment, was defined as his willingness to 
be of assistance to the patient, and a rating scale was con- 
structed. The reliability of this measure was established. 
The data consisted of transcripts of therapy interviews. 
Three cases were conducted by Rogerian and three by non- 
Rogerian therapists. On the basis of the first interviews, 
cases were selected to include three patients who were 
overtly dependent and three, termed counter-dependent, 
who denied these needs and reacted in an exaggeratedly 
self-sufficient fashion. Twenty segments of ten patient- 
therapist interactions were chosen from each of these 
cases. In ten of these segments the patient was specifi- 
cally concerned with a problem and was asking the thera- 
pist for help in solving it. The others dealt with the more 
routine matters of psychotherapy. 

Three judges independently rated each therapist re- 
sponse using the depth of interpretation scale. Three other 
judges independently rated each patient response on two 
aspects of resistance: exploration and opposition. A last 
group of three judges independently rated each therapist 
response on the commitment scale and in addition rated 
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each of the segments for the over-all amount of commit- 
ment shown by the therapist. 

No consistent relationship between the measures of 
interpretation and resistance was found in these data. The 
direct association between commitment and resistance 
was investigated in three different ways. The resistance 
of the patient, measured on each response, was related to 
the amount of commitment in the preceding therapist re- 
sponse, to the over-all rating for each topic and to the 
amount shown throughout the case. An analysis of the re- 
sults showed that a moderate, as contrasted to a low, 
degree of commitment was associated with greater opposi- 
tion for both groups of patients and less exploration for 
the counter-dependent patients. Moderate commitment 
was generally associated with increased exploration for 
the dependent patients. These relationships were strong- 
est when the most global measures of commitment were 
used and weakest when the single response of the thera- 
pist was the unit of measurement. 

Further exploratory analysis revealed that both groups 
of patients were more resistant during the discussion of 
specific problems than during the general course of 
therapy. Under both topic conditions the counter -dependent 
patients showed more opposition than the dependents. A 
comparison of the therapists demonstrated that the Rog- 
erians gave more superficial interpretations and were 
lower on commitment than the non-Rogerians. 

It was concluded that for patients who have problems 
in the area of dependency the therapist’s demonstrations 
of his willingness to help are more important determinants 
of resistance than his interpretations. Commitment is 
seen primarily as an atmospheric variable which is re- 
acted to differently by patients with different personality 
structures. Although increased therapist commitment 
does lead to greater oppositional behavior in all patients, 
it is necessary in giving the dependent person the confi- 
dence to explore his actions and motivations. 


Microfilm $2.50; Xerox $6.40. 131 pages. 


PSYCHOLOGY, EXPERIMENTAL 


EFFECTS OF AN AUDIENCE ON 
SERIAL ASSOCIATION 


(L. C. Card No. Mic 60-1310) 


Robert Woolard Gillen, Ph.D. 
University of Southern California, 1960 
Chairman: Professor Perkins 
The aim of this study was twofold: (1) to construct a 
means of determining to what extent an audience influ- 
ences a speaker’s word selection and (2) to serve as an 
exploratory probe into the relationship between speech 
dynamics and personality. 
A concept of sociolinear distance between the speaker 
and his audience was devised along which words (in kinds 
and number) arrange themselves outward from the speaker 


according to certain arbitrary classifications: (1) very in- 
timate, personal, or socially unacceptable words, (2) words 


| 





which are socially acceptable but which refer back to the 
speaker in some personal way, and (3) universal words, 
generally apathic, which may fairly be said not to impinge 
on the speaker’s life or welfare in any unusual or unique 
way. Three terms coined to designate these categories 
were, respectively, endopersonal words, exteropersonal 
words, and impersonal words. 

The general hypothesis upon which the study was based 
was that social pressure—defined as a sentient and attend- 
ing audience—alters the quantity and quality of an indi- 
vidual’s vocabulary selection in the utterance of discrete 
serially associated words. 

To test the general hypothesis forty speakers—twenty 
male and twenty female college undergraduates—were in- 
structed to say aloud as many discrete words as possible 
in five minutes. Certain limitations were placed on the 
speakers: they could not use any form of grammatical 
construction, count, repeat a word, rhyme, or use foreign 
words. 

Two experimental conditions were arranged: (1) the 
isolation condition, in which the subject verbalized aloud 
while seated alone in a sound-treated room and (2) the 
audience condition, which was similar to the isolation con- 
dition except that each subject verbalized while facing an 
audience of three persons. 

Without the subjects’ knowledge all utterances were 
tape recorded by means of a concealed microphone. The 
tapes were transcribed and examined in light of the spe- 
cific hypotheses and subjected to tests of statistical sig- 
nificance in terms of t scores and chi-square. 

Conclusions. To the extent that the experimental de- 
sign of this study was appropriate to its intended purpose, 
the central hypothesis appears to have been supported in 
the following ways. For convenience IC refers to Isolation 
Condition, AC refers to the Audience Condition. 

Quantitative differences: (1) An individual’s total word 
count is greater in IC than in AC and, taken minute by 
minute, there is a significant fall-off in their numbers in 
both experimental conditions. (2) Females tend to vocal- 
ize more pauses in IC than in AC. 

Qualitative differences: (1) An audience inhibits an 
individual’s use of endopersonal words with respect to 
total number. For the males, however, this effect decays 
minute by minute and results in a progressively greater 
frequency in both IC and AC. (2) An individual’s total 
number of exteropersonal words is uninfluenced by the 
presence of an audience, but under the pressure of time 
there is a dramatic fall-off in the minute-by-minute totals 
of these words. (3) An audience inhibits the total number 
of impersonal words produced, and in both IC and AC there 
is a significant minute-by-minute reduction in their num- 
ber. (4) An individual produces more serially associated 
words in IC than in AC, and the number of these words per 
related word group is likewise significantly greater in IC 
than in AC. (5) With the exception of vocalized pauses 
(quantitative differences, above) there are no important 
sex differences with respect to any of these parameters. 

Microfilm $2.50; Xerox $5.20. 102 pages. 
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ACQUIRED DRIVE STRENGTH AS A FUNCTION 
OF SHOCK INTENSITY AND NUMBER OF 
ACQUISITION TRIALS 


(L. C. Card No. Mic 60-1648) 


Melvin Leon Goldstein, Ph.D. 
University of Dlinois, 1960 


A parametric study of shock intensity and number of 
CS-UCS pairings, investigating a broad range of both vari- 
ables, was conducted with an acquired drive procedure 
utilizing shocks of fixed, short duration during condition- 
ing. The two variables were found to interact in their 
effect upon subsequent performance of a hurdle-jump re- 
sponse that was motivated by CS onset and reinforced by 
CS cessation; the interaction was significant, however, 
only at the end of the hurdle-jump session. The results 
were discussed in terms of possible uncontrolled factors 
contributed by the development of competing response 
tendencies. 

A review of Aversive Conditioning Methodology was 
presented in an Appendix (218 References). 

Microfilm $2.50; Xerox $6.80. 142 pages. 


INTERRELATIONSHIPS BETWEEN SOME 
PERSONALITY AND DECISION-MAKING VARIABLES 


(L. C. Card No. Mic 60-1979) 


Bernice Courtney Graves, Ph.D. 
The University of Texas, 1960 
Supervisor: W. Lynn Brown 

Fifty-six male undergraduate students, ranging in age 
from 18 to 32 years, were tested on three personality tests 
and a prediction type decision experiment in two sessions 
separated by about four weeks. Raw score data were ob- 
tained on 14 separate personality scales and on six deci- 
sion variables. The personality measures included scores 
on the 20-minute Otis Self-Administering Test of Mental 
Ability, scores on three validating scales of the MMPI, 
these being defensiveness (K), lie (L), and over-all validity, 
(F), scores on nine personality scales of the MMPI, these 
being hypochondriasis (Hs), depression (D), hysteria (Hy), 
psychopathic deviate (Pd), paranoia (Pa), psychasthenia 
(Pt), schizophrenia (Sc), masculinity-femininity (Mf), and 
hypomania (Ma), and scores on the short form of the Taylor 
Manifest Anxiety Scale as derived from 30 items of the 
MMPI. The six decision variables derived from the pre- 
diction type experiment included two measures of the high 
alpha-level phenomenon, a measure of the low alpha-level 
phenomenon, jtwo measures of probability matching, and a 
measure of negative recency responses. The specific pur- 
pose of the study was to determine the interrelationships 
between the 14 personality variables and the six decision 
variables. 

Scores on the MMPI Lie Scale showed a significant 
negative relationship with scores on each of the two high 
alpha-level phenomenon measures and, also, with negative 
recency responses. Scores on the MMPI Masculinity- 
femininity Scale showed a significant negative relation- 
ship with scores on the measure of the low alpha-level 








phenomenon and a significant positive relationship with 
negative recency responses. These relationships, although 
significant, were considered too low to be of practical pre- 
dictive efficiency. 

Of higher predictive efficiency were some of the illus- 
trative combinations of personality variables as related 
to single decision variables. No combinations were found 
which correlated significantly with either of the two proba- 
bility matching scores. For the four remaining decision 
variables, combinations of personality variables were 
empirically found which not only correlated significantly 
with each, but which, also, accounted for more of the vari- 
ance of each than had any of the single predictors. 

High mental ability, readiness to lie, and high mascu- 
linity correlated highly with low alpha-level responses. 
The same combination of personality variables, but ina 
diametrically opposed manner, correlated highly with 
negative recency responses. Reticence to lie, highly valid 
responses, low masculinity, and high anxiety, also, corre- 
lated significantly with negative recency responses. In 
this combination, however, the masculinity scores and the 
anxiety scores did not contribute significantly to the rela- 
tionship. Reticence to lie, highly valid responses, relative 
freedom from hypochondriacal complaints, and high hys- 
teria responses correlated significantly with the high 
alpha-level response which was considered to reflect 
stereotypy. In this instance, only the lie scores and hys- 
teria scores contributed significantly to the relationship. 
Reticence to lie, relative freedom from hypochondriacal 
complaints, compulsiveness, and relative freedom from 
bizarre or unusual thoughts or behavior correlated sig- 
nificantly with scores on the other high alpha-level phe- 
nomenon measure. Here, only the lie scores contributed 
significantly to the relationship, the contributions of each 
of the other three measures being at the .10 significance 
level. 

It was concluded that a significant amount of the vari- 
ance in decision-making responses, as defined by decision 
theorists, can be accounted for in terms of personality 
characteristics of the individuals who are making the 
decisions. Microfilm $2.50; Xerox $3.80. 70 pages. 


A TEST OF THE PRINCIPLES OF “ACTIVITY”, 
“IMMEDIATE REINFORCEMENT”, AND “ GUIDANCE” 
AS INSTRUMENTED BY SKINNER’S 
TEACHING MACHINE, 


(L. C. Card No. Mic 60-1957) 


Susan Rogers Meyer, Ph.D. 
The University of Buffalo, 1960 


Teaching machines and their programs are designed 
to implement efficient learning procedures by 1) requiring 
constant responding or “activity” on the part of the student 
to each step in the learning sequence, by 2) providing suf- 
ficient guidance to minimize the chance of error, by 
3) providing immediate knowledge of the expected answer, 
and by 4) requiring that each correct answer be emitted 
by the student. When the student has composed the answer 
to each item, he exposes the correct answer for compari- 
son with his own, and scores his Own answer. When the 
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lesson has been completed, all items scored “wrong” are 
returned by the machine for another try. 

A program of 19 lessons teaching Latin prefixes in 
English words was presented to 44 8th grade students by 
means of a “programmed textbook” or “paper teaching 
machine”. The student wrote his answer in spaces pro- 
vided in each item in his textbook. The subsequent item, 
and the answer to each item were presented on the follow- 
ing page. The return to wrongly answered items was in- 
strumented by putting a paper clip on each page containing 
an error which was then easily found when the lesson was 
completed. The students were assigned to one of three 
groups equated on vocabulary scores and a pre-test. After 
completing the lessons the students were given a post-test. 

The responses given by one group of students were 
corrected between learning sessions by the experimenter. 
The performance of this “Delayed-effect” group was com- 
pared with the performance of the students in the “Im- 
mediate-effect” group who scored their own performances 
during each lesson. The number of errors committed in 
the programmed textbook by the Delayed-effect group was 
significantly greater than that committed by the Immediate 
effect group. The gain in points from pre-test to post-test 
made by the Delayed-effect group was significantly below 
the gain made by the Immediate-effect group. The hy- 
pothesis that immediate confirmation of correct responses 
and disconfirmation of incorrect responses would lead to 
superior acquisition was supported by the data. 

A third group of students was required, upon comple- 
tion of each lesson, to return to each wrongly answered 
item and write another response. This group represents 
the total method of teaching instrumented by the Harvard 
teaching machine. The performance of this group in terms 
of number of errors made on the program and the amount 
learned from pre- to post-test was no different from that 
of the Immediate-effect group. The only significant dif- 
ference found between the ‘Correction” group and the 
non-correction group was the accuracy of self-scoring. 
The Correction group misscored significantly more of 
their errors. The hypothesis that students required to 
emit every correct answer would be superior to those who 
merely read the correct answer following an error was 
not supported under the conditions of this experiment. The 
evasion of the requirement by increase in misscorings 
and the practice on the same subject matter given else- 
where in the program were suggested as causes for the 
ineffectiveness of this element. 

Evidence for the effects of reducing errors was ob- 
tained from all students completing the program. Students 
who committed the fewest errors achieved the highest test 
scores. The correlations were high within each group as 
well as for the total group. The prefixes learned by the 
largest number of students were those which averaged 
lowest in percentage of error. The findings suggest that 
the elimination of errors is an important part of efficient 
teaching. Microfilm $2.50; Xerox $4.20. 79 pages. 





DISPLACEMENT OF AGGRESSION AS A FUNCTION 
OF PRIMARY STIMULUS GENERALIZATION 


(L. C. Card No. Mic 60-1565) 


Shirley Grace Moore, Ph.D. 
State University of Iowa, 1960 


Chairman: Professor Ruth Updegraff 


This experiment is an attempt to study the selection 
of the object of an aggressive response as a function of 
primary stimulus generalization. Sixty-eight boys and 
forty girls between the ages of four and one-half and six 
years participated in two experimental tasks. The first 
was a ten-card game the child played for chips. Five of 
the cards had pictured on them the figure of a child (the 
same sex as the subject), wearing striped clothing, the 
other five cards being plain. Children were assigned to 
one of three game conditions: the High Frustration experi- 
mental condition in which the subject lost two chips to each 
figure card and won one from each plain card, the Low 
Frustration experimental condition in which the child lost 
one chip to child figures and won one from plain cards, 
and the control condition in which the child won one chip 
from child figures and lost one to plain cards. Following 
the card game, subjects played a shooting game in which 
they selected one figure to shoot at from among each of 
three pairs of figures that varied in similarity to the card 
game figure on a dimension of number of clothing stripes, 
but were otherwise identical. Some pairs of figures re- 
sembled+the card game figure (having many stripes) and 
some pairs had fewer stripes, but in each case one member 
of the pair was “more like” the card game figure than the 
other. After selecting from the three pairs of figures, the 
child was invited to shoot the card game figure as many 
times as he wished. 

It was hypothesized that Experimental subjects would 
choose More-Like figures more often than chance. Only 
the Low Frustration boys tended to support this hypothesis. 
There was a general tendency for boys to favor More-Like 
figures while girls favored Less-Like figures, this tend- 
ency being significant for the Low Frustration groups and 
for the combined Experimental groups. Control boys and 
girls did not differ from chance or from each other. 

Considering the first, second and third pairs individu- 
ally, Experimental girls tended to favor Less-Like figures, 
this tendency being significant on the first pair only. These 
girls differed significantly from Experimental boys on the 
first pair only. Control boys favored Less-Like figures 
on the first pair offered (differing from both Low Frus- 
tration boys and combined Experimental boys on this pair), 
then favored More-Like figures on the second pair of- 
fered. Control girls did not differ from chance on any 
pair. 

While in general, Experimental subjects did not support 
the hypothesis, their choices suggested systematic be- 
havior. In the case of both boys and girls, more subjects 
selected either all More-Like or all Less-Like choices 
than could be accounted for by chance. 

The data suggested that for Experimental girls and 
Control boys (and also for some of the Experimental boys 
rated “low aggressive” by their teachers) inhibition about 
aggressing against More-Like figures elicited Less-Like 
choices. It was hypothesized that High Frustration sub- 
jects, having a higher gradient of generalization, would 
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differ from Low Frustration subjects on the pair of figures 
least like the card game figure. There was no support for 
this hypothesis. 

A third hypothesis, predicting the rank order for num- 
ber of shots taken at the card game figure would be (from 
most to least) High Frustration, Low Frustration and Con- 
trol groups, was supported in part for boys, High Frustra- 
tion boys shooting more than Low Frustration boys. 
However, Low Frustration boys did not differ from Control 
boys and no differences between girls’ groups were signifi- 
cant. Microfilm $2.50; Xerox $5.20. 102 pages. 


A STUDY IN THE PERCEPTION OF CAUSALITY: 
PRINCIPLES OF MOMENTUM AND KINETIC ENERGY 
IN THE PERCEPTION OF COLLISIONS. 


(L. C. Card No. Mic 60-1783) 


Thomas Natsoulas, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to test experimentally two 
principles in the perception of head-on collisions. On the 
basis of these principles, predictions are made to causal 
reports obtained from observers responding to experi- 
mental collisions of two figures. A black square or rec- 
tangle (A) becomes stationary after the collision and a 
red square or rectangle (B) is stationary prior to A’s 
colliding with it. 

If M, and Mp refer to the judged masses or weights of 
A and B and Vag and Vp, refer to the judged velocities of 
A and B, then the following predictions are made. Accord- 
ing to the psychological momentum principle: (a) if 
M,V, /MpVp is unity, observers should report that A 
alone produces B’s movement by means of the impact 
(launching); (b) if the momentum ratio is less than one, 
observers should report that A triggers off or releases 
B’s movement (releasing); (c) if the ratio is greater than 
one, reports should say that A alone produces B’s move- 
ment by means of the impact and that another force im- 
pedes B’s movement (braking). According to the psy- 
chological kinetic energy principle: (a) if M,V,?/MpVp 
is unity or greater, launching should be reported; (b) if 
the ratio is less than one, releasing should be reported. 

Three experimental groups, each comprised of nine- 
teen male college students, viewed twenty-five experi- 
mental collisions on each of three trials, each time ina 
different counterbalanced order. The collisions varied 
with respect to size ratios and velocity ratios of A to B. 
For both dimensions ratios of 3:1, 2:1, 1:1, 1:2, and 1:3 
were used. Experimental Groups I and II estimated the 
velocity ratios and size ratios, respectively. Experi- 
mental Group III chose from descriptios of launching, 
braking, and releasing, that description which fit each 
collision best. 

On the basis of the geometric mean ratio judgments of 
Experimental Groups I and II, values were calculated for 
the momentum and kinetic energy ratios of each collision. 
Rankings of the collisions based on these ratios were cor- 
related with rankings based on the frequencies with which 
Experimental Group III reported launching, releasing, and 
braking. It was found that the kinetic energy ratios cor- 
related more highly with the response frequencies than 
did the momentum ratios. 








The general conclusion to be drawn is that in the per- 
ception of head-on collisions of two squares or rectangles, 
observers react according to a psychological kinetic en- 
ergy principle in determining the causal relationship be- 
tween the colliding figures. One qualification is required 
by the finding that braking reports correlated with kinetic 
energy ratios as highly as the other reports did. In physi- 
cal collisions kinetic energy may diminish without the 
interference of additional forces. Because of this and on 
the assumption that response categories involving fewer 
sources of force would be chosen whenever possible, the 
prediction was made that when M ,V, */MpVp’ is less than 
one, launching and not braking, which involves an additional 
source of force, would be reported. 

The least sources of force assumption may be valid 
when observers are asked to describe the collisions spon- 
taneously, as is indicated by Michotte’s failure to obtain 
braking reports in studies with some of the collisions used 
in the present experiment. On the other hand the assump- 
tion may not be valid when observers choose, from a series 
of descriptions, the one most applicable to each collision. 
Microfilm $2.50; Xerox $4.20. 77 pages. 


THE EFFECT OF CHLORPROMAZINE ON THE 
DISCRIMINATION BETWEEN INTERMITTENT 
PHOTIC STIMULATION AND A STEADY LIGHT IN 
NORMAL AND BRAIN-DAMAGED CATS 


(L. C. Card No. Mic 60-1960) 


Eugene Letson Pautler, Ph.D. 
The University of Buffalo, 1960 


Five adult male cats were trained to discriminate be- 
tween an intermittent photic stimulation (IPS) and a steady 
light in a modified Yerkes box. Initially the animals were 
trained to discriminate between an IPS of 15 flashes per 
second (fps) and a steady light. When the cats had learned 
this discrimination the frequency was raised two fps and 
training continued. The frequency was progressively 
raised in this manner. With prolonged training the animals 
were able to discriminate between an IPS of 55 fps anda 
steady light. Injecting 1.9 mg/kg of chlorpromazine intra- 
peritoneally into these animals disrupted their discrimi- 
native performance at 55 fps, but not at 31 fps. After the 
effects of chlorpromazine had been determined on the dis- 
criminative performance of the cats, they were subjected 
to ablation of the striate cortex. Training was resumed 
after a two week recovery period. All animals were able 
to relearn the IPS-steady light discrimination; however, 
two were unable to attain the high frequency discrimination 
demonstrated before the operation. The same dose of 
chlorpromazine disrupted the performance of the cats with 
their striate cortex ablated at 31 fps and at the highest 
frequency they were able to attain in the post-operative 
condition. 

These results were interpreted as indirect evidence of 
an alternative visual pathway which is functional in high 
frequency IPS-steady light discriminations in normal 
animals and also mediates the discrimination demon- 
strated by animals with extensive damage to the striate 
cortex. The results of this experiment also indicated that 
incomplete removal of the striate cortex may interfere with 
high frequency (55 fps) IPS-steady light discriminations; 
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whereas, complete removal of the striate cortex facilitates 
the relearning of the high frequency discrimination. Re- 
tention of a low frequency (15 fps) IPS-steady light dis- 
crimination following damage to the striate cortex seems 
to be dependent upon intact striate cortex. 

Microfilm $2.50; Xerox $3.00. 55 pages. 


A COMPARATIVE STUDY OF 
PROBABILITY LEARNING 


(L. C. Card No. Mic 60-1952) 


Herbert L. Pick, Jr., Ph.D. 
Cornell University, 1960 


A review of previous experimental work on probability 
learning suggested that probability matching occurs in 
man and in the rat, but has not been shown to occur in 
experiments with monkeys and paradise fish; also, no one 
has specifically compared behavior of different species in 
a probability learning situation. It was also observed that 
different behavior results from the use of different ma- 
terial as the differential cues for response in otherwise 
identical experiments. However, no one has studied dis- 
criminability of cues as a separate variable in the proba- 
bility learning situation. Finally, previous experimental 


work has suggested how the series of trials itself might 
serve as a stimulus for behavior. 

An experiment was designed and carried out with the 
following purpose in mind: to investigate comparatively 
the behavior of the chicken, rat and human child in a proba- 
bility learning situation, particularly with respect to 


course of learning, probability matching behavior, differ- 
ential discriminability of cues, and the function of the 
series of trials as a stimulus. The design included three 
probability schedules: 100:0, 75:25, and 67:33. Under 
each of these schedules a high and a low condition of dis- 
criminability of stimuli were used. 

The following results have been observed: 

The chickens responded under all conditions at a higher 
level than the rats toward the alternative with the higher 
probability of being correct. The children seemed to be 
equivalent to the chickens in this respect. 

All three species responded at a higher level toward 
the favorable alternative under the 100:0 schedule than 
they did under the 75:25 schedule and the 67:33 schedule. 
There were no significant differences noted for any species 
between the latter two schedules. However, there was a 
significant learning effect with the 75:25 schedule but not 
for the 67:33 schedule. 

No significant differences between species were found 
with respect to the over-all course of learning. However, 
evidence was presented which indicates that there is a 
significant increase in the choice of favorable alternatives 
for the chickens on the first four trials. There was a 
strong suggestion of an opposite effect for rats. 

A hypothesis of probability matching had to be rejected 
for the chickens under the 75:25 and 67:33 schedules and 
for the rats under all three schedules. Such a hypothesis 
is still tenable for the children. In contrast to matching 
of probability, chickens tended to respond in 100% fashion 
to one alternative or the other. The rats, while not re- 
sponding in an all-or-none fashion, generally exhibited a 
low response level to the favorable alternative. 





No significant differential effect on learning could be 
attributed to differences in the conditions of discrimina- 
bility of the stimuli. Verbal reports of the children and 
analysis of initial choices of the chickens and rats indi- 
cated that the difference in discriminability was perceived. 

Analysis of the effect of the series as a stimulus sug- 
gested that run length in the early trials did not serve as 
a stimulus for responding in the later trials in any species. 
Subjects of all species displayed a tendency to go to the 
location of the reward on the immediately preceding trial. 
This tendency generally increased if the reward had ap- 
peared on the same side on the two preceding trials. Pre- 
vious choice of response appeared to be a far better pre- 
dictor of subsequent behavior than previous location of 
reward. There was a tendency for the children and rats 
to repeat their previous response. This tendency was 
even stronger in the case of the rats if they had made the 
two previous responses to the same side. In the case of 
the chickens, responses were repeated with a probability 
which approached 1.00. 

Microfilm $2.50; Xerox $5.80. 120 pages. 


THE EFFECTS OF EARLY EXPERIENCE ON 
STRESS RESPONSIVITY IN THE ADULT ALBINO RAT 


(L. C. Card No. Mic 60-1788) 


Joseph Rubinstein, Ph.D. 
University of Michigan, 1960 


Clinical observations of children and empirical studies 
of lower animals suggest that stimulation during infancy 
enhances growth and resistance to stress. The purpose 
of the present study was to investigate various types of 
stimulation received during infancy as they relate tostress 
responsivity in the adult albino rat. 

One hundred and eight rats were divided into nine 
groups receiving differential stimulation from the day 
following birth until 21 daysofage. Litter size, considered 
to involve differences in maternal stimulation, was ma- 
nipulated so that all animals were suckled in litters of 
three, six, or twelve. Some animals were never handled 
by the experimenter, others were handled by hand, and 
others were handled with sterile forceps. The deaths of 
some animals during the experimental period and the 
statistical requirement for proportionality among groups 
reduced the total number of observations on any measure 
to 88. The dependent variables included pre-stress meas- 
ures of weight, cage emergence, and food competition; 
during-stress measures of heart rate, heart rate stability, 
and urine volume; and post-stress measures of weight 
loss, water consumption, and adrenal volumes. 

At 21 days, weights were found to be inversely related 
to litter size, and human-handled animals were found to 
be lighter than on-handled or forceps-handled animals. 

Cage emergence and food competition measures were 
recorded only for non-handled, human-handled, and 
forceps-handled animals. Forceps-handled animals were 
first to emerge from their cages into a strange area. 
Human-handled animals were most dominant in a competi- 
tive feeding situation. 

Human-handled and forceps-handled animals were 
found to have increased weight losses and urine losses 
as a function of stress when compared with non-handled 
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animals. These measures were not found to be related to 
size of litter in which animals were suckled. 

It was concluded that maternal stimulation, human- 
handling, and forceps-handling were not comparable as 
infantile stimulation procedures in terms of their effects. 
The possibility was considered that urine volume may be 
a relatively sensitive indicator of stress responsivity, 
showing human-handled and forceps-handled animals to be 
less sensitive to stress than non-handled animals. 

Microfilm $2.50; Xerox $4.60. 90 pages. 


AN ANALYSIS OF THE STIMULUS PATTERN 
IN THE FEAR SITUATIONS 


(L. C. Card No. Mic 60-1878) 


Peter William Schmit, Ph.D. 
University of Washington, 1960 


Chairman: Roger B. Loucks 


This thesis introduces the concept of supporting stimuli, 





SS, in an expanded conditioning model according to which 
the total stimulus pattern in the conditioning situation can 
be analyzed into the stimulus components the SS, the CS, 
and the US. The CS and the US are as traditionally used 
and defined in the conditioning literature. The SS are de- 
fined as all other stimuli which are present at the time 
the CS and the US are delivered. The only assumptions 
made concerning the SS are that they constitute part of the 
total stimulus pattern in the conditioning situation and that 
the stability of the CR can be investigated by varying the 
SS as well as the CS. 

The experimental problem of this thesis was to demon- 
strate the reality of the SS introduced in the expanded con- 
ditioning model. The specific experimental problem of 
this thesis was to investigate the stability of the CR in the 
fear situation under various SS changes during extinction 
when the CS was held constant during conditioning and 
extinction. The stimulus situation in which a rat has been 
shocked is called the fear situation. The total stimulus 
pattern in the fear situation can be analyzed into the stimu- 
lus components the SS, the CS, and the US. 

The reality of the SS was demonstrated by giving an 
operational definition to representative SS in an instru- 
mental conditioning experiment of the shock-avoidance 
type in which the US was electric shock, the CS was a 
10,000 cps tone which was held constant throughout condi- 
tioning and extinction, the representative SS were varied 
during extinction from the SS present during adaptation 
and conditioning, and the CR was the jumping up out of the 
experimental compartment into an exit compartment within 
20 seconds after the onset of the CS. 

The representative SS in the experiment for this thesis 
were operationally defined as the black walls and the grid 
floor of the experimental compartment which were present 
throughout adaptation and conditioning. During extinction 
One group had no change in the SS, a second group had the 
grid floor changed to a solid Masonite floor, a third group 
had the walls of the experimental compartment changed 
from black to white, and a fourth group had both the floor 
and the walls of the experimental compartment changed 
during extinction. Making these SS changes during extinc- 
tion did not affect the number of trials to the extinction 
criterion. Changing the walls from black to white signifi- 
cantly increased the latency of the CR on the first extinc- 








tion trial but did not affect the average latency of the CR 
during extinction. Changing the floor from a grid floor to 
a solid floor produced a highly significant and highly con- 
sistent decrease in the average latency of the CR during 
extinction. Since the grid floor and the solid floor groups 
do not differ significantly in the number of trials to the 
extinction criterion, the decrease in the average latency 
of the CR during extinction produced by changing the floor 
from a grid floor to a solid floor is attributed to the fact 
that the rats could evidently run faster on the solid floor 
than on the grid floor. 

It can be concluded that in rats, within the limitations 
of the experimental conditions used in this thesis, the CS 
maintains its acquired response eliciting properties and 
the CR is relatively invariant under extensive changes in 
the SS in the instrumental-conditioning fear situation when 
the US is electric shock and the CS is held constant during 
conditioning and extinction. 

Microfilm $2.50; Xerox $5.40. 106 pages. 


INFANTILE STIMULATION IN RATS AND THE 
GENESIS OF THE DISPOSITION TO EMOTIONALITY 


(L. C. Card No. Mic 60-1797) 


James Theodore Tedeschi, Jr., Ph.D. 
University of Michigan, 1960 


The main objective of this investigation is to bring dis- 
cussion of lasting effects of infantile experience of animals 
into contact with theoretical conceptions of motivation and 
behavior which have grown out of experimental analysis 
of behavior in adult animals. There have been a number 
of studies of the effects of particular kinds of infantile ex- 
periences on later behavior but very little has been done 
to integrate the findings of these studies or to see their 
relation to systematic studies of the effects of motivational 
differences in adult animals. 

The hypotheses guiding the research are: (1) An inter- 
mediate amount of nonspecific sensory stimulation during 
a critical period of infancy is associated with a weak dis- 
position to emotionality in the adult rat; too much or too 
little nonspecific stimulation during the critical period is 
associated with a strong disposition to emotionality in 
adult rats. (2) The disposition to be anxious is manifested 
under certain conditions in a variety of different kinds of 
adult behaviors (shyness, timidity, ambulation in the open 
field, excretions and emergences from the home cage in 
strange situations, and inhibition of food hoarding). 

In order to test these hypotheses, two assumptions, 
based on a review of relevant literature, are made: (1) The 
critical period during which early conditions of experience 
are most effective probably extends from birth to the 
thirtieth day of post-uterine life; (2) In adulthood, astrange 
or unfamiliar environment elicits an emotional response, 
anxiety. 

Three different basic experimental groups of infant 
rats were constituted as follows: (a) rats not handled at 
all (N = 8) during the critical period; (b) rats gentled for 
10 days (N = 8); (c) rats gentled for 20 days (N = 8). These 
experimental groups are assumed to represent relatively 
weak, intermediate, andrelatively strong nonspecific stimu- 
lation during the critical period. Supplementary experi- 
mental groups were exposed to conditions designed to 
extend the intensity continuum of nonspecific stimulation 
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in both directions. One group of rats (N = 7) was visually 
deprived for a 10-day period in infancy and is assumed to 
represent the lowest point on the continuum of nonspecific 
stimulation. A second group of rats (N = 6), the Traumatic- 
ally Stimulated group, was subjected to food privation, 
shaking, and gentling conditions. This group is assumed to 
represent the strongest stimulus condition. A final group 
of rats (N = 8) was exposed to food deprivation during the 
critical period. This group was introduced to allow direct 
comparisons with earlier studies of hoarding. Measures 
of timidity, shyness, hoarding, cage emergences, and am- 
bulation in an open field were obtained when the rats at- 
tained 80-90 days of age. 

The results show that both groups of gentled rats 
hoarded significantly more and displayed less emotionality 
on all the behavioral criteria than the control animals. 
Though none of the differences between 10-Day Gentled 
and 20-Day Gentled groups reached statistical significance, 
the 20-Day group hoarded fewer food pellets than the 
10-Day Gentled animals, and were more emotional on every 
one of the behavioral assessments. These results are in- 
terpreted as consistent with the first hypothesis. However, 
the supplementary groups did not differ significantly from 
each other or from the basic experimental groups on any 
of the behavioral measures, 

When the animals from the six experimental groups 
were combined (N = 45), all of the fifteen intercorrelations 
among the measures of individual differences in emotion- 
ality were in the predicted direction and thirteen were 
statistically significant. This result provides strong sup- 
port for the second hypothesis that a single underlying 
disposition influences all the behavioral measures. The 
negative correlations between obvious tests of emotionality 
(e.g., shyness and timidity) and hoarding behavior, indicate 
that hoarding performance (not so obviously related to 
emotionality) is to a large extent dependent upon individual 
differences in anxiety aroused in strange situations, which 
functions to inhibit hoarding behavior. 

There were no differences among any of the experi- 
mental groups in weight, rate of eating during adult food 
deprivation, number of emergences from home cage, or 
behavior in an activity wheel. 

Microfilm $2.50; Xerox $6.00. 121 pages. 


THE EFFECT OF ELECTROCONVULSIVE SHOCK 
ON RESPONSE FLEXIBILITY AND RETENTION 


(L. C. Card No. Mic 60-878) 


Louis Nathaniel Williams, Ph.D. 
University of Washington, 1959 


Chairman: Dr. Roger B,. Loucks 


This experiment represents the first attempt to employ 
a series of multiple visual-pattern discrimination prob- 
lems to investigate (1) the relationship between the order 
in which successive problems are learned, difficulty of the 
problem, characteristics of the stimulus patterns, and the 
number of response alternatives available to S, as deter- 
miners of preference selections after electro-convulsive 
shock; and (2) to determine ECS effects on retention as a 
function of the difficulty of the problem. It was noted that 
the two-choice maze situation exercises some control over 
the response, in limiting the behavioral response alterna- 
tives of the animal. It was assumed that by increasing the 





number of responses S can make and employing a series of 
problems, a more critical experimental situation would be 
provided to test the previous finding that ECS differentially 
affect the stability of habits that have been mastered 
successively. 

Using the Fields’ SMVDA Unit, 50 male albino rats were 
trained on five visual discrimination problems of varying 
levels of difficulty and in varying sequential orders. Ten 
5 x 5 latin squares were used: each S was assigned to one 
of the 50 independent randomly drawn latin square se- 
quences. The squares were randomly divided into experi- 
mental and control squares, with 25 Ss assigned to the 
convulsed and control groups, respectively. 

After attaining the criterion of the fifth problem, the 
experimental group received one daily electroconvulsive 
shock for 15 days while the control group received pseudo- 
shock and a rest period for 15 days. Various control pro- 
cedures were used to reduce emotional reactivity that 
might possibly have resulted from ECS treatment. Im- 
mediately after this 15-day period all the animals were 
returned to the apparatus and allowed to jump to any one 
of the five positive stimulus patterns that had been previ- 
ously reinforced; the five positive stimulus figures were 
simultaneously presented on each of the successive plat- 
forms according to a latin square sequence. Ss were given 
4 preference test runs followed by two retention tests. 
Using only two positive cards 26 rats were given a second 
preference test following their relearning test series. 

The following results were obtained: 

1. Acquisition: The five problems were of varied dif- 
ficulty, ranging in difficulty from simple (horizontal-vertical 
and triangle-cross figures) to difficult (Inkblot, horizontal 
U-figure, and symmetrical N-figure). Evidence for the 
ability of rats to form learning sets is presented which 
demonstrates a trend of progressive interproblem im- 
provement in learning. 

2. Stimulus pattern preferences: Order variable: the 
control Ss did nottendtoselect the more recently mastered 
stimulus patterns, nor did the ECS animals tend to respond 
significantly on the basis of learning order. Specifically, 
the data show that, in terms of a remote vs recent classi- 
fication, there was no tendency for the animals to select 
the first three stimulus patterns they had learned (remote) 
as compared to the last two (recent), or vice versa. No 
dependent relationship was observed between the “ diffi- 
culty” and the “order” variables. A large consistency of 
choice was observed when two positive cards were used as 
the test stimuli for preference selection. The evidence 
suggests a method whereby to obtain an unequivocal finding 
for the “order” variable as the basis for selection, when 
two stimulus patterns are presented, using the present 
apparatus. 

Difficulty variable: Both groups showed a preference 
for the simpler problems. It is concluded that the number 
of stimulus patterns presented, level of difficulty, and the 
characteristics of the stimulus patterns determine the 
distribution of choices, and form the basis for preference 
selection in a multiple visual stimulus pattern situation. 

Retention. No significant affect on the retention of the 
simpler problems was demonstrated. It is concluded that 
a series of electroshock convulsions impairs retention oi 
difficult visual discrimination patterns; and that this dec- 
rement is reliably revealed and shown tobe uniform within 
the group only to the extent that a relatively severe cri- 
terion is used as a sensitive indicator. 

Microfilm $2.50; Xerox $4.60. 87 pages. 
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REVELATION, A SOURCE OF KNOWLEDGE, 
AS CONCEIVED BY ELLEN G. WHITE. 


(L. C. Card No. Mic 60-1919) 


Frederick E. J. Harder, Ph.D. 
New York University, 1960 


Chairman: Associate Professor Lee A. Belford 


The Problem 

~ The purpose of this investigation is to determine Ellen 
G. White’s concept of revelation as a source of knowledge 
and to define it in relation to concepts held by five theolo- 
gians significant to major segments of Christian theology. 


Basic in this problem are three principal sub-problems: 


(1) the nature of revelation (source? purpose? general? 
special?), (2) the process of revelation (theophanies ? 
divinations? visions? dreams? the Christ? concursive 
with human consciousness? human faculties involved?), 

(3) the content of revelation (kinds of knowledge? relation- 
ship to other knowledge? validation ?). 


The Procedure 

~ There were four main phases to the study. (1) A de- 
tailed chronological study of one phase of the writings of 
Ellen G. White to discover any development in her concepts 
that might become evident. For this purpose her articles 
written for the Review and Herald, the official journal of 
the Seventh-day Adventist church, were chosen. Between 
1856 and 1915, about 2,000 articles from her pen appeared 
in this journal. Each of these was examined for statements 
bearing on the solution of the problem. (2) The concepts 

of Aquinas, Calvin, Schleiermacher, Strong, and Brunner 
were studied from their major works (The Summa, The 
Institutes, On Religion, Systematic Theology, Revelation 
and Reason, etc.). (3) The published works (about 50 vol- 
umes) of Ellen G. White were studied topically. (4) The 
answers of the selected theologians to each question of 

the sub-problems formed a frame of reference for the 
answer to the same question by Ellen G. White. Her con- 
cepts were defined by comparison and contrast. 














Findings and Conclusions 

God is the Source and the Initiator of revelation, which 
comes to man from beyond himself. He reveals for the 
purpose of transforming sinful man into His own likeness 
by a divine-human union to be fully consummated as the 
climax to the divine activity in history. There is in crea- 
tion a revelation of the existence and character of God. 
Special revelation has been communicated to individuals 
from creation to the present by the Holy Spirit’s operation 
on the seeking mind, particularly through the prophets and 
apostles of the Old and New Testaments. It is progres- 
Sively active in the living, contemporary, Christian church. 
Revelation occurs by miraculous signs, by visions and 
dreams, and by concursive action with the human con- 
sciousness. All revelation of God, past, present, or future, 
is communicated through his Son, the Christ. All faculties 
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of human cognition, physical and mental, are involved in 
the reception of revelation. All kinds of knowledge which 
may contribute to man’s salvation and to his union with 
God are subjects of divine revelation. Generally, revela- 
tion is concerned with explaining knowledge of objective 
things and observable processes in relationship to the acts 
of God. The knowledge of revelation may be validated by 
the testimony of the Holy Spirit within the recipient, by 
comparison with the time-tested records of revelation, by 
the resulting fruitage in the lives of the messenger and the 
recipient, and by the judgment of the church. However, 
these criteria are available only to him who will submit to 
the disciplines of faith and obedience. In the concepts of 
Ellen G. White, the line between the natural and the super- 
natural is almost nonexistent so far as the attainment of 
knowledge is concerned. God is one, his truth, all truth 
forms a unity. The full perfection of communication be- 
tween God and man is still future, but a progressive growth 
toward it may commence immediately and may be enjoyed 
in an ever-increasing measure throughout eternity. 
Microfilm $6.70; Xerox $23.85. 526 pages. 


THE SOCIAL SOURCES OF ECUMENICITY: 
AN INTERPRETATION OF THE 
SOCIAL HISTORY OF THE CHURCH UNITY 
MOVEMENT IN AMERICAN PROTESTANTISM. 


(L. C. Card No. Mic 60-1598) 


Robert Lee, Ph.D. 
Columbia University, 1958 


The rise of the church unity movement in twentieth cen- 
tury American Protestantism and the emerging cultural 
unity of American society -- this is the nexus examined in 
this exploratory study. Its thesis is that ecumenicity has 
been favored by the reduction of social differences, the 
erosion of social cleavages. Such a thesis is suggested by 
a re-examination of the sociological interpretation ad- 
vanced by H. Richard Niebuhr’s Social Sources of Denom- 
inationalism, 1929. 

Niebuhr documents the role of social factors in fur- 
thering church disunity, as religious diversity reflects the 
divisions of American society along class, race, national, 
and sectional lines. Applying Niebuhr’s framework of 
analysis to the present scene, which is characterized more 
more by church unity than disunity, one might advance the 
notion that current patterns of ecumenicity reflect a unity 
that has developed in American culture. The emerging 
cultural unity and reduction of social differences alter the 
older social foundations for religious proliferation. As 
earlier forms of church division become inappropriate 
instruments for reflecting the new social context, the devel- 
opment of ecumenical institutions is accelerated. In short, 
the reduction of religious differences stems partially from 
the reduction of social differences. 
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After documentation of the emerging cultural unity and 
the developing church unity movement, the study explores 
the institutional expressions of ecumenicity on the Ameri- 
can scene in light of the major thesis. Contributions of 
social factors are analyzed with respect to the conciliar 
movement (Federal Council, National Council, and local 
councils of churches); multilateral denominational pro- 
posals for church union; denominational mergers and re- 
unions; local community-centered churches; and the comity 
process. Each of these institutional forms of church unity 
is influenced by social considerations and illustrates the 
social sources of ecumenicity. 

In addition to the emergence and intensification of ra- 
tional ecumenical organizational structures, there is the 
rise of a “common-core Protestantism” -- a liberal 
sharing among various Protestant groups. Seven selected 
indices of common-core Protestantism are detailed: doc- 
trinal consensus, interchangeable membership, inter- 
changeable ministry, organizational structure, hymnal, 
college campus, and common ethos. Various social 
sources are suggested for each of the components of 
common-core Protestantism. 

A final concern in this study is the evaluation of the 
thesis in the light of movements which appear to contra- 
dict the main interpretation. These “countervailing 
factors” include: Denominationalism, Sectarianism, Fun- 
damentalism, and the Southern Baptist Convention. In the 
main, our analysis yielded unanticipated consequences, as 
each of these “negative cases” tended more to confirm 
than to deny the validity of the thesis of the social sources 


of ecumenicity. Microfilm $5.35; Xerox $18.90. 419 pages. 


JOHN WESLEY’S INTERPRETATION 
OF CHRISTIAN ORDINATION 


(L. C. Card No. Mic 60-1923) 


Ellis Herbert Nygren, Ph.D. 
New York University, 1960 
Chairman: Associate Professor Lee A. Belford 
Introduction: The problem of this investigation was to 
trace the course of John Wesley’s interpretation of Chris- 
tian ordination. A preliminary study was made of eight- 
eenth century England to indicate his historic environment. 


Specific problems treated: In analyzing the problem, 
a number of questions were formulated. They are: 


1. By whom is one authorized to perform the rite of 
ordination? 


2. Who is authorized to perform the rite of ordination? 
3. Who is eligible to receive the rite of ordination? 


4, What, according to the ritual used, transpires in 
the rite of ordination? 


5. What are the privileges granted to the ordinands 
by the rite of ordination? 


This study sought Wesley’s answers to these questions 
at the time of his own ordination into the Anglican priest- 
hood and at the time when he ordained certain of his fol- 
lowers into the Christian ministry. 








Sources and Materials: Wesley’s Journal, Letters, 
Sermons, Notes Upon the New Testament, and relevant 
tracts, together with The Book of Common Prayer, 1661- 
1662 Edition, represent the primary sources for this 
study. Commentaries on The Book of Common Prayer 
and authoritative studies of Wesley were consulted. King’s 
study of The Primitive Church and Stillingfleet’s Irenicum 
two books which Wesley acknowledged as influential in his 
decision to ordain, were also examined. 

Methods and Procedure: Finding the answers to the 
questions necessitated making a study of Wesley’s concept 
of the nature of the Church, the Episcopacy, the Priest- 
hood, the Ordinal, and the work of the minister. The 
writings of Wesley and The Book of Common Prayer re- 
ceived a thorough and objective examination, and materials 
relating to the areas under consideration were classified. 
The data were presented under the proper areas of study 
in separate chapters with the relevant documentation. The 
findings were summarized in parallel columns, making 
the changes readily distinguishable. Summary statements 
on each of the questions were recorded, and implications 
for the ecumenical movement were considered. 

Summary of findings: At the time of Wesley’s ordina- 
tion, he was in agreement with the concepts of the Church 
of England concerning the authority of the Church, the 
unique order of the bishop and apostolic succession, the 
sacerdotal aspect of the priesthood, the necessity of the 
Form of the Ordinal in The Book of Common Prayer for 
valid ordination, and the efficacy of the Sacraments. 

Wesley’s interpretation of ordination underwent a com- 
plete change prior to his ordaining Whatcoat and Vasey, 
until his concept more closely resembled the Continental 
Protestants in accepting the authority of experience, the 
equality of bishop and presbyter with the implied doctrine 
of a ministerial succession, the recognition of the Divine. 
call as superseding the Form or Intention of the Church 
Ordinal, and the qualified value of the Sacraments. 

Factors contributing to this change were his introduc- 
tion to the Moravian Christians, his reading of the books 
by King and Stillingfleet, his conversion experience, his 
realization that ministers not of the Established Church 
were men of God, and his awareness of the value of 
preaching in the salvation of men. 

Microfilm $3.55; Xerox $12.60. 276 pages. 
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THE PROBLEM OF RELIGIOUS AUTHORITY 
IN CONTEMPORARY THEOLOGICAL THOUGHT 
WITH PARTICULAR REFERENCE TO THE 
INTERPRETATIONS OF JOHN OMAN, 

P, T. FORSYTH, AND A, E. J. RAWLINSON, 


(L. C. Card No. Mic 60-1610) 


Reginald Alastair Wilson, Ph.D. 
Columbia University, 1960 


This study approaches the contemporary problem of 
religious authority through the interpretations of three 
British theologians. The first chapter develops the prop- 
osition that the radical freedom and religious uncertainty 
of our time stimulates a search for an adequate religious 
authority. In order to narrow the field of investigation, 
and yet still treat the problem as a whole, positions 
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claiming infallibility are disregarded and attention is con- 
centrated on the theories of Oman, Forsyth, and Rawlinson. 
One chapter is devoted to each author and in each case, the 
author’s conception of the nature, residence, and proper 
exercise of Christian authority is presented. 

All three writers take for granted the critical approach 
to the Bible and the major work of all three comes before 
the present revival of theology. John Oman approaches the 
problem of authority from the point of view of a philosophy 
of religion which emphasizes man’s own contribution to 
his knowledge and development. He is critical of all ex- 
ternal authorities and champions the authority of the in- 
dividual’s inner vision of a spiritual reality that is ever 
ready to respond to his faith. In keeping with this posi- 
tion he minimizes the importance of mediate authorities 
and advocates a high degree of individual autonomy. For- 
syth, in contrast, is critical of the idea of internal au- 
thority and emphasizes the objective character of authority. 
Christian authority, he claims, has its source and center 
in a unique revelation of God in Christ. There is no way 
from sinful man to a holy God and it is God’s revelation 
in Christ’s atoning act that alone can relate man to God. 
That act is therefore decisive and is the source of all 
authority for the new creation which it brings into being. 
Since the ultimate residence of authority lies in that his- 
toric source, Forsyth values highly the church and the 
Bible as the means whereby that historic revelation is 
related to the present. 


| 





Rawlinson, the Bishop of Derby, writes from a posi- - 
tion which he calls Evangelical Catholicism. Like For- 
syth he emphasizes the historic revelation and its meaning 
as the central fact and authority in Christianity. He main- 
tains a critical attitude to both the Bible and tradition 
yet sees in their development, and in the evolution of 
the church, the work of the Holy Spirit. He advocates 
an exercise of authority which looks toward a reunion 
of Christendom in which Protestantism will develop a 
new appreciation of Catholic tradition and Catholicism 
will develop a new freedom and a new sense of the cen- 
trality of the Gospel. 

In the three concluding chapters, against the back- 
ground outlined above, and in the light of other recent 
literature, an interpretation of religious authority is 
presented. It is claimed that the nature of the Christian 
authority is determined by the objective character, and 
by the content, of the historic revelation. Some prob- 
lems associated with the revelation idea are dealt with. 
While Christ is the ultimate residence of authority his 
rule is mediated through such agencies as Bible and 
church. The relative authority resident in these media 
is discussed. The final chapter presents a criterion for 
the exercise of Christian authority and makes a number 
of specific suggestions. A concluding statement suggests 
that the question of the mediation of the transcendent au- 
thority requires further study. 

Microfilm $5.00; Xerox $17.55. 389 pages. 
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SOCIAL ATTITUDES 
AND RESPONSE STYLE 


(L. C. Card No. Mic 60-2011) 


Thomas J Banta, Ph.D. 
Columbia University, 1960 


The present study is concerned with measuring social 
attitudes where the specificity of the referent in the atti- 
tude questionnaires is deliberately varied. This continuum 
of specificity was operationalized by the use of three 20- 
item questionnaires tapping college students’ attitudes 
toward (1) Eisenhower’s performance as president, (2) the 
desirability of college fraternities and (3) evaluations of 
people in general. Each set of items appeared in three 
formats, including the frequently used Likert and Thurstone 
procedures and the newly developed method of Unfolded 
Partial Rank Order (UPRO). 

The results indicate that the three methods order re- 
Sspondents equally well, regardless of the specificity of the 
referent. It should be noted, however, that correlations 
among these methods were highest for the specific ref- 
erent (Eisenhower), somewhat lower for the intermediate 
referent (Fraternitie§), and lowest for the vague referent 
(People in General), suggesting that specificity is an im- 
portant factor in responses to attitude questionnaires. 

Some of the advantages of UPRO are as follows: 

(1) There is strong evidence for the claim that UPRO 





provides item scale values as well as respondent scores; 
both are ordered effectively. (2) Indices of “response 
style” relevant to the study of attitude change can be de- 
rived from the response protocol. (3) The method pro- 
vides for assessment of dimensionality of the scale. Prog- 
ress on this technique as a scaling method and its relation 
to Thurstone, Likert, and Coombs is also discussed. 

In addition, an attempt was made to account for the 
effects of referent specificity in terms of “response style” 
components which might contaminate the measurement of 
attitudes. The response styles which were investigated 
were: (1) number of “agree” responses as measured by 
Thurstone, Likert, and UPRO methods of attitude meas- 
urement, (2) number of valid answers, based on number 
of items minus omissions of response and use of “?” 
category in the UPRO method, (3) Latitude of Acceptance 
as provided by the UPRO method, (4) two Extremity 
scores, one derived from UPRO, the other from Likert 
methods, dealing with the tendency to use extreme cate- 
gories of a response, (5) a Likert Scatter score, indicating 
the extent to which a subject utilizes responses which de- 
viate from his attitudinal locus, and (6) a Likert Discrep- 
ancy score which measures the tendency to respond in an 
acquiescent or negativistic style, disregarding content. 

The number of “agree” responses was found to covary with 
referent specificity for allthree methods; Likert, Thurstone, 
and UPRO. Highly correlated withthe “agree” measures were 
UPRO Latitude of Acceptance and Likert Discrepancy. 
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In general, referent specificity was found to play a 
large role in both attitude and response style scores. 
Suggestions were given for systematic research which 
would clarify the effects of referent specificity. 

Microfilm $2.50; Xerox $5.00. 99 pages. 


A THEORY OF COALITION FORMATION 
(L. C. Card No. Mic 60-1761) 


William Anthony Gamson, Ph.D. 
University of Michigan, 1960 


This dissertation presents a theory of coalition forma- 
tion. It applies to a full-fledged coalition situation which 
is defined by four conditions, summarized as a situation 
in which several parties are competitively attempting to 
determine a decision and in which no participant has either 
dictatorial or veto powers. 

The theory requires information on the “initial distri- 
bution of resources”, the “payoff” for each coalition, the 
“non-utilitarian strategy preferences”, and the “effective” 
decision point. Three assumptions andageneral hypothesis 
are necessary to define the operations of the model. The 
assumptions are that (1) participants have the same infor- 
mation about the initial distribution of resources and the 
payoff to any coalition; (2) they do not distinguish between 
payoffs in the same “payoff class”; (3) every participant 
has a rank ordering of non-utilitarian strategy preferences 
for joining with the other players. The general hypothesis 
states that participants will expect others to demand from 
a coalition a share of the payoff which is proportional to 
the amount of resources which they are contributing to it. 

These assumptions and conditions led to the prediction 
that each participant will estimate the value of any coali- 
tion strategy as the total payoff to the prospective coali- 
tion multiplied by his share, this latter figure being the 
ratio of his resources to the total resources of the coali- 
tion. Every player will pursue strategies in the highest 
payoff class but among alternative strategies in the same 
class, he will choose that one which maximizes his non- 
utilitarian strategy preference. 

A coalition will form between two players if and only 
if there are reciprocal choices of coalition strategy be- 
tween them. Thus, coalition formation is viewed as a 
step-by-step process until by successive pairing, the de- 
cision point has been reached. 

The model is shown to handle successfully previous 
experimental results on coalition formation in triads. 
Differences from and similarities to the mathematical 
theory of games are discussed. 

To test the theory further, an experiment was designed 
and conducted. Twenty-four five-man groups, composed 
of three members of one social fraternity and two mem- 
bers of another at the University of Michigan, participated 
for one hour in a series of experimental political conven- 
tion “games”. The number of votes which each subject 
controlled varied from game to game but in each it was 
necessary for subjects to form coalitions to reach a 
majority. A winning coalition received a certain number 
of “jobs” (political patronage) and a coalition was formed 
by two or more players reciprocally inviting each other 
to bargain and subsequently agreeing on some division 
of the jobs among themselves. 





The theory was generally successful in predicting the 
experimental results with two exceptions. It was not 
successful in predicting the choices of those players who 
were predicted to be excluded from the final winning 
coalition. It also failed to predict successfully where 
the number of steps required for the completion of a win- 
ning coalition operated as an uncontrolled variable. 

To test the theory again with a different type of data, 
eight contested presidential nominating conventions of the 
Republican and Democratic parties since 1900 were ana- 
lyzed. The variables of the theory were considerably more 
difficult to measure in these situations and reasonable 
approximations had to be accepted. Coalitions were iden- 
tified by shifts in votes from ballot to ballot. A Presiden- 
tial Potential Score was developed making use of informa- 
tion on a candidate’s state, personal characteristics, 
reknown, “veto-group” score, and electoral record. This 
score was used to estimate the payoff value of different 
coalitions represented in this case by the probability of 
the coalition’s candidate being elected president if nomi- 
nated. An ideology scale, based on a content analysis of 
contemporary articles listed in the Reader’s Guide to 
Periodical Literature, served as the operationalization 
of non-utilitarian strategy preference. In spite of the 
equivocal nature of these measures, the predictions 
clearly exceeded chance expectancies although the magni- 
tude of success was only a 20 to 25 per cent improvement 
over guessing. 

Those portions of the experimental and convention 
results which were not successfully predicted, suggested 
certain modifications in the theory. Specifically, the prob- 
ability of success of alternative strategies should be con- 
sidered and the “payoff class” should be used as a vari- 
able rather than as a constant. 

Microfilm $2.50; Xerox $7.20. 153 pages. 








COOPERATIVE VERSUS COMPETITIVE 
DISCUSSION METHODS IN TEACHING 
INTRODUCTORY PSYCHOLOGY 


(L. C. Card No. Mic 60-1764) 


Donald Bruce Haines, Ph.D. 
University of Michigan, 1960 


The object of this research was the study of cooperation 
and competition in the college classroom. The purpose of 
the study was to test hypotheses about the facilitative 
effects of a cooperatively structured discussion technique 
and the disruptive effects of a competitively structured 
technique. The theory tested was that a curvilinear re- 
lationship exists between an individual’s performance and 
the amount of tension he is experiencing. Where tension 
levels are too low, performance is also low. Where ten- 
sion levels are too high, performance is disrupted. Thus 
there is an optimal level of tension for maximum perform- 
ance. Both individual and group factors contribute to the 
arousal of tensions in the individual. 

The conceptualization of cooperation and competition 
closely followed the work of Morton Deutsch. Competition 
was defined as a non-facilitative condition of goal inter- 
dependency. Cooperation was defined as a promotive or 
facilitative condition of goal interdependency. Four basic 
hypothesis were derived: Students in the competitive 
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relative to the cooperative situations will (1) exhibit 
greater anxiety and other tension-related behaviors, 

(2) perform less well, (3) show more unreduced task- 
related tensions through greater recall of incorrect reci- 
tation questions, and (4) be less satisfied with the discus- 
sion technique. 

Eighty-two freshman and sophomore students in four 
sections of the introductory psychology course at the 
University of Michigan served as subjects for the experi- 
ment. The sections met as a group twice weekly for lec- 
tures and met separately with individual section leaders 
twice a week. Measures of individual variables were col- 
lected on the first day of the term. These included aptitude 
and attitudinal data; Thematic Apperception Test protocols 
scored for need Achievement, need Power, and need Affil- 
iation; and the Mandler-Sarason Test Anxiety Question- 
naire. Analysis of this material showed no significant 
differences between sections. A balanced experimental 
design was achieved by having each section taught com- 
petitively for two weeks and cooperatively for two weeks. 
Two of the four sections received the treatment in reverse 
order. The competitive situation was structured by telling 
the students that their final grade would be partly deter- 
mined by how well they performed as individuals during 
the daily recitation drill. The cooperative situation was 
structured by telling them they would be assessed on their 
group performance. Two graduate students were trained 
in the Fouriezos, Hutt, and Guetzkow observational tech- 
nique for the assessment of self-oriented need. Observer 
ratings plus items on a post-session questionnaire com- 
prised the anxiety and tension measures. Daily recitation 
scores and examination results constituted the perform- 
ance measures. Satisfaction measures were also obtained 
from the post-session questionnaire. Recall was assessed 
by having subjects list all the questions for which they had 
volunteered. The list was obtained at the end of the second 
and fourth weeks. 

The results supported all the hypotheses. Predictions 
of tension and satisfaction differences were confirmed at 
the 1 per cent level. The performance hypothesis was con- 
firmed at the 5 per cent level for the recitation measure 
but was not supported by the examination results. The 
hypothesis predicting the Zeigarnik effect was weakly con- 
firmed between the 5 per cent and 10 per cent levels. 

It was concluded that short-term, balanced designs are 
quite feasible for studies of teaching methods in an action 
setting. Also, cooperative procedures in discussion sec- 
tions can be quickly, effectively, and easily instituted. 
Some question is raised about the adequacy of course 
examinations as dependent measures for the investigation 
of teaching methods. Finally, the study strongly argues 
for a re-examination of grading policies in introductory 
courses. Microfilm $2.50; Xerox $6.60. 137 pages. 





THE CHOICE OF WAGE COMPARISONS 
(L. C. Card No. Mic 60-1786) 


Martin Patchen, Ph.D. 
University of Michigan, 1960 


This study is concerned with the factors which deter- 
mine to whom persons will compare themselves—specif- 
ically, with regard to earnings. A theoretical conception 
of the wage comparison process is outlined which focuses 
on the relative earnings of comparer and comparison per- 
son in conjunction with their relative standing on dimen- 
sions relevant to earnings (e.g., age, seniority, education). 
Comparisons in which the relative standing of two persons 
on pay-related attributes is culturally inappropriate to 
their relative standing on earnings are termed “objectively 
dissonant comparisons.” It is postulated that dissonant 
comparisons lead to anger and frustration but provide the 
comparer with justification to claim a higher job-pay 
status. The predictions are made that men with good 
upward mobility chances and men who reject personal 
responsibility for their economic position will be more 
motivated than others to choose dissonant comparisons. 
Those whose pay is objectively low, relative to those like 
themselves (in age, seniority, education, family status) 
and those who are exposed to social influences which de- 
fine their wage position was inappropriately low were also 
expected to tend to choose dissonant comparisons. 

These predictions were tested with interview and ques- 
tionnaire data collected from a sample of non-supervisory 
workers in a Canadian oil refinery. Respondents were 
asked to choose two persons whose yearly earnings are 
different from their own. They were then asked to de- 
scribe each of these persons, to indicate their degree of 
satisfaction with the specific comparisons, and to give 
their reasons for these feelings. 

The data showthe following relations: Objectively dis- 
sonant comparisons tend to be experienced as less satis- 
factory than objectively non-dissonant comparisons, except 
for comparisons to close relatives. Menwho stand lowon 
relative pay position were, as predicted, more likely than 
others to choose dissonant comparisons—by tending to 
choose those who earn morethan themselves and by choos- 
ing persons on their own occupational level who earn more 
than themselves. Men whose relative pay position is low 
were also more dissatisfied than others with comparisons 
to those who earn more than themselves. Men withthe best 
chances for upward mobility were, as predicted, more 
likely to choose comparisons which are potentially disso- 
nant andto indicate dissatisfaction with the prospect of 
remaining below those comparison persons who presently 
earn more than themselves. However, men withthe best 
upward mobility chances within the refinery were, unex- 
pectedly, less likely than those with poorer chances to 
choose presently dissonant comparisons and less likely to 
be dissatisfied with comparisons. Onthe other hand, men 
withthe best chances for upward mobility outside the re- 
finery were more likely than others to choose presently 
dissonant comparisons and more likely to be dissatisfied 
with comparisons. Rejection of personal responsibility for 
one’s position was shown to be associated, as expected, 
with the choice of dissonant comparisons—in particular, 
with comparisons to menofthe same occupational level 
who are earning more thanthe comparer. Rejection of re- 
sponsibility also was associated with dissatisfaction with 
comparisons. Similarly, social influences toward earning 
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more led, as predicted, tothe choice of dissonant compari- 
sons and to dissatisfaction with comparisons. 

The results were interpreted as indicating that the 
kind of wage comparisons which a man chooses are a re- 
sult both of his objective wage position, relative to those 
like himself, and of his degree of motivation to protest 
his present position. It was concluded that motivation to 
make such protests, through the choice of dissonant com- 
parisons, is increased by an uncertain mobility situation 
and by rejection of personal responsibility for one’s pres- 
ent position. Microfilm $2.50; Xerox $7.40. 158 pages. 


SOCIAL ADJUSTMENT 
AND INTERPERSONAL PERCEPTION 


(L. C. Card No. Mic 60-1691) 


Warren Leslie Smith, Ph.D. 
University of Illinois, 1960 


Numerous negative findings andthe complexities of meas- 
urement have convinced investigators ofthe futility of at- 
tempting to define a personality trait of social sensitivity or 
accuracy of social perception. The more recent formulation 
that perceiving another as resembling one’s self (assumed 
simila .y)isacorrelate of feelings of warmth for that per- 
son, and isa characteristic of social adjustment, rather than 
being a consequence ofa pathological projection of disowned 
self feelings, has not been so thoroughly investigated. 

This study has explored the relationship of social ad- 
justment to assumed similarity. Specifically, it has been 
concerned (1) with whether the finding that the socially 
adjusted assume more similarity than the socially malad- 
justed can be replicated; (2) with whether the socially 
adjusted, as compared to the socially maladjusted, assume 
more similarity only when judging individuals significant 
in their lives; (3) with whether assumed similarity is a 
product of the rater’s greater acceptance of the person 
judged; (4) with whether group differences in the simi- 
larity of evaluation of self and others on evaluative rating 
scales can account more simply for group differences in 
assumed similarity; (5) with whether group differences 
in the use of rating scale extremes makes dyadic meas- 
ures difficult to interpret; and (6) with a limited explora- 
tion of the variables that might be related to the use of 
rating scale extremes. 

The results indicate that the socially adjusted, as com- 
pared to the socially maladjusted, assume similarity not 
only when judging those for whom they have positive 
feelings, but also when judging those for whom they have 
indifferent regard. The notion that the higher assumed 
similarity indicates the adjusted individual’s greater 
acceptance of those judged was not confirmed, however, 
when more direct measures of emotional evaluation were 
employed. 

Evidence was obtained which tends to show that the 
size of the dyadic unit, in part, may be a function of the 
degree of the judge’s similarity in evaluative attitudes 
toward both persons rated. Therefore, the self-rating, 
as well as the rating of the other person in the dyad, must 
be considered in understanding group differences in 
assumed similarity. 

An even more fundamental difficulty encountered when 
comparing the assumed similarity scores for groups 





differing in social adjustment is that these groups differ 
in their use of rating scale extremes. This differential 
use of extremes acts through the scoring system to pro- 
duce systematic differences in dyadic measures, making 
them difficult to interpret. 

Although the tendency to make extreme judgments on 
rating scales presents difficulties where dyadic scores 
are concerned, there appears to be merit in the independ- 
ent study of this variable. There are at least three pos- 
sible explanations for the socially maladjusted, as com- 
pared to the socially adjusted, checking the extreme 
positions of rating scales: (1) they have a general and 
consistent bias which occurs regardless of the person 
rated and represents an arbitrary, psychologically mean- 
ingless characteristic; (2) they have a general and con- 
sistent bias which occurs regardless of the person rated, 
which represents a psychologically significant attitude; or 
(3) this behavior is produced by psychologically signifi- 
cant attitudes toward specific individuals or roles, rather 
than by any general bias. A review of group differences 
obtained for esteem scores leads to the hypothesis that 
the third alternative is the correct one. However, a fur- 
ther analysis of group differences does not confirm the 
notion that maladjusted individuals employ a larger num- 
ber of rating scale extremes to express specific attitudes 
toward specific individuals. An examination of the data 
suggests that a number of interrelated factors are respon- 
sible for the socially adjusted and the socially maladjusted 
differing in this variable. 

Microfilm $2.50; Xerox $4.60. 86 pages. 


SOME EFFECTS OF REJECTION 
UPON ATTRACTION TO THE GROUP 


(L. C. Card No. Mic 60-1795) 


Jaap Diedrick Snoek, Ph.D. 
University of Michigan, 1960 


The purpose of this study was to investigate some 
changes in a person’s attraction to membership in a group 
whose members reject him. On the basis of a theoretical 
analysis it was expected that such changes would differ 
depending upon the implications of rejection for the in- 
dividual’s self-concept. Two hypotheses were drived from 


the analysis: (1) when rejection carries no unfavorable 
implications about the individual’s personal qualities, his 
attraction to the group should decrease in direct propor- 
tion to the strength of rejection; (2) when rejection is 
based upon invidious comparison with other members of 
the group, the individual will attempt to maintain his mem- 
bership in order to reassure himself about his accept- 
ability. 

Fifty-seven college students were observed under 
laboratory conditions as members of a series of bridge 
clubs which were especially organized for this purpose. 
Two degrees of rejection (mild and strong) were induced 
by spurious feed-back about the subjects’ acceptance in 
the group. Simultaneously one of two interpretations was 
provided, so that rejection appeared to be based either 
upon the subjects’ capability and likeability (invidious) or 
upon the group’s sex composition (non-invidious). Attrac- 
tion was measured before and after rejection by three 
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questionnaire items. An observer recorded verbal inter- 
action throughout each group’s meeting. 

Attraction to the group, as measured in terms of ex- 
pressed desire to maintain membership in the group and 
in terms of the desired frequency of meetings, decreased 
proportionally to the strength of rejection in the non- 
invidious conditions, but remained stable for both mild 
and strong rejection in the invidious condition. Desire to 
rejoin the group after a hypothetical suspension of its 
activities decreased uniformly amongthe strongly rejected 
subjects, regardless of the reason for rejection. By con- 
trast, motivation to join another group was increased 
among strongly rejected subjects, although less so when 
the reason for rejection was invidious than when it was 
non-invidious. Rates of verbal interaction decreased about 
equally in all rejection conditions, but non-invidiously re- 
jected subjects decreased the amount of personal content 
intheir conversation, whereas invidiously rejected subjects 
only decreased their rates of task-oriented participation. 

An additional analysis showed there exists a moderate 
correlation between attraction to the group and an index 
of the congruence between an individual’s expectations 
about and the actual impressions of his group (satisfaction 
potential). This correlation is improved when the individ- 
ual’s estimate of the likelihood of his acceptance is taken 
into account. This finding was interpreted as support for 
the theoretical assumption that attraction is a joint func- 
tion of the valence of the group and the subjective prob- 
ability of acceptance, which was used in the theoretical 
analysis of the effects of rejection. 

The decrease in attraction and personal content in 
interaction in the non-invidious conditions was interpreted 
as a “psychological withdrawal” from the rejecting group. 
This withdrawal was conspicuously absent in the invidious 
rejection conditions, as predicted. It was concluded that 
the data support the hypothesis from which the predictions 
were derived. Microfilm $2.50; Xerox $5.80. 116 pages. 


CHILDREN’S REACTIONS 
TO BEING WATCHED DURING 
SUCCESS AND FAILURE 


(L. C. Card No. Mic 60-1888) 


Elinor Stetson Wardwell, Ph.D. 
Cornell University, 1960 


The feelings of the subject and his perception of the 
interpersonal situation are factors that have been recog- 
nized as intervening variables in social psychological 
experiments. However, they have seldom been measured 
directly and related to both the independent and dependent 
variables of an experiment. This study attempts to meas- 
ure them as they appear in the study of children’s reac- 
tions to succeeding or failing in front of an audience. 

Ninety-six sixth grade public school children, equally 
subdivided into boys and girls, high and low school 
achievement, and high and low n Achievement as measured 









by McClelland’s TAT technique, were given a “memory 
test” of rhythm discrimination. During the test an adult 
female observer watched 1/3 of the subjects in each sex- 
achievement-n Achievement category 90% of the time, 

1/3 of them 45% of the time, and the remaining 1/3 not at 
all. Half of the subjects in each group were signalled that 
they had failed on 18 out of 20 trials; the other half were 
signalled success on 18 out of 20 trials. 

Measures obtained were actual performance scores 
on the test, frequency of the subject’s glances at the ob- 
server, and the subject’s ratings of 1) how much the ob- 
server watched him, 2) how much attention the observer 
paid to him, 3) how much the observer liked him, 4) how 
the observer evaluated his performance, 5) how he 
evaluated his own performance, 6) how much he liked the 
observer, and 7) how much he enjoyed the test. Each of 
these variables was analyzed separately in an analysis 
of variance to determine its relation to the observer’s 
looking, induced success-failure, sex, school achievement, 
and n Achievement. 

The following hypotheses were offered: 1) The amount 
of looking by the observer bears a significant relationship 
to the judgment of the subject that he is being attended 
by the observer. 2) Being attended during success pro- 
duces positive feelings and improved task performance; 
attention during failure produces negative feelings and 
lower performance scores. 

The first hypothesis is upheld. The observer’s looking 
is related to the subject’s judgment that he is being 
watched and attended. Judgments of attention are higher 
in success than in failure. 

The second hypothesis finds nosupport. The observer’s 
looking during failure does not increase the subject’s 
feelings of dislike for the test situation or for the observer, 
nor does it affect performance. 

Investigation of the control variables reveals that they 
are related to the subject’s reactions to being watched and 
to succeeding and failing: 

1) High achievement children do not like to be watched; 
low achievement children like to be watched. These pref- 
erences do not influence performance. 

2) Boys perform best when they perceive a medium 
amount of attention being paid to them, and worst when 
they perceive a large amount. 

3) Low achievement high n Achievers like the observer 
best; high achievement low n Achievers like her next best; 
then low achievement low n Achievers; and high achieve- 
ment high n Achievers like her least. Those groups that 
like the observer judge that they do better the more they 
are watched, while the groups that do not like the observer 
judge that they do worse the more they are watched. How- 
ever, these judgments are not related to actual perform- 
ance. 

4) Girls look back at the observer the same number of 
times in success as in failure. Boys look back more while 
they are succeeding than while they are failing. 

5) High n Achievers in success and low n Achievers 
in failure perform more poorly on the test than do high 
n Achievers in failure and low n Achievers in success. 

Microfilm $2.50; Xerox $5.20. 101 pages. 
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SMALL TOWN IN MASS SOCIETY: 
CLASS, POWER AND RELIGION 
IN A RURAL COMMUNITY. 


(L. C. Card No. Mic 59-2837) 


Joseph Bensman, Ph.D. 
Columbia University, 1959 


I, The purpose of the study is to explore, in the limited 
and finite universe of a specific rural community, 
four central issues of modern society. These issues 
are: 


1. The relationship between the rural community and 
the dynamics of industrial society; 


2. The social and economic bases of the class struc- 
ture as determined by both internal and external 
processes; 


3. The relationship between public life and the individ- 
ual’s private actions and experiences; 


4, Community integration and personal adjustment in 
the face of social and cultural cleavages which 
threaten received bases of integration and adjust- 
ment. 


ll. The community is described as a rural community 
(population 3,000) which reached its economic peak in 
the period of 1880-1910, and which with minor inter- 
ruptions had experienced a secular decline up until 
World War IJ. An extensive social and economic 
history is presented. The public self-image and the 
dominant public values of Springdale include belief in 
the democratic and rural virtues of the frontier and 
the economic values of the Protestant Ethic. 


Ill. The major dimensions of the social and economic class 
are presented in terms of the affirmation of an ideol- 
ogy of work, success, wealth, and mobility. The 
classes in the community are described and analyzed. 
Included in the dimensions of analysis are productive 
activity and patterns of consumption. Five major 
classes and two intra class sub-divisions are de- 
scribed. 


It is possible to isolate four major dimensions of 
class: psychological predispositions to work, rein- 
vestment, hoarding and consumption. The polariza- 
tion of these dimensions indicates a fragmentation of 
the Protestant Ethic, and the growth of stylized con- 
sumption as a new trend in the community. 


IV. The relationship between Springdale and the sur- 
rounding society is analyzed in terms of: the media 
of institutional inter-connection, the directness of 
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institutional connection, and institutions, classes and 
individuals involved. The result is an attitude of am- 
bivalence to urban society, based upon the surrender 
of local initiative and a resentment of those agencies 
which, by their success, devalue the community. 
Resentment is channeled through an ideology of “ru- 
ralism,” which seeks political dominance over urban 
society. 


Three major political jurisdictions are analyzed. The 
jurisdictional areas are: the Village, dominated by 
small businessmen; the Township, dominated by pros- 
perous farmers; and the School District, dominated by 
the prosperous farmers. Detailed analysis is made 
of the political machine in achieving domination, the 
techniques of domination and the interest groups and 
issues involved. The relationship between local pol- 
itics and county, state, and national politics and issues 
is traced. Local political machines are seen as being 
interested only in votes and dominance over the urban 
areas, while pressure groups are concerned with the 
substantive issues in politics. 


The role of leadership and of religion in integrating 
the town is presented. 


Psychological adjustments to social and economic 
cleavages and conflicts are another type of community 
integration. Four dilemmas of the community are 
posited. These are: 


1. A conflict between neighborliness and invidious 
comparison. 


2. A conflict between the value placed upon success, 
and the inaccessibility of success. 


3. The ideology of democratic control and the reality 
of “invisible” government. 


4. The belief in local independence and the reality of 
outside dominance. 


These dilemmas are kept in check by elaborate in- 
dividual and social systems of avoidance, evasion, 
etiquette and self-manipulation. The major tech- 
niques are described in detail. 


As a result of these psychological devices, unsolvable 
problems for the individual are rarely posed and 
rarely faced. Because the problems are not posed, 
individuals are able to achieve individual satisfac- 
tions, in spite of the dilemmas. 


The major theoretical dimensions of the study, and 
the way in which received social theory was applied 
and modified in the process of field work and analysis 
is presented in the appendix. 

Microfilm $5.10; Xerox $18.00. 398 pages. 
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FORM AND CONTENT ANALYSIS 
OF THE CARTOON AS A CULTURAL 
MEDIUM OF COMMUNICATION: 

A SOCIOLOGICAL STUDY IN THE 
POPULAR PICTORIAL ARTS. 


(L. C. Card No. Mic 60-1631) 


Lewis James Davies, Ph.D. 
University of Illinois, 1960 


This thesis is divided into three parts. Part I deals 
with communication and cartoon history, Part II represents 
a theoretical study of cartoon form and content, and Part 
III concerns an empirical study of cartoon form and con- 
tent. In this work it is argued that there is a need for 
form analysis and by this thesis it is demonstrated how 
that need can be met by combining form and content anal- 
ysis in a sociological study of cartoon communication. 

In developing a terminology and methodology for form 
and content analysis two heuristic principles were arrived 
at, the one consisting of the concept of iconicity of the 
picture form with the object form and the other, the con- 
cept of correspondence of picture content with the object 
content. Recognition of these heuristic principles suggests 
two ways to approach the problem of form and content 
analysis, the one whereby the analyst begins with the com- 
munication event, like the cartoon, proceeding to the per- 
sons, objects, ideas, and things represented and denoted, 
the other whereby the analyst starts from the events, 
objects, ideas, and things external to the cartoon or the 
communication event, which have the possibility if not the 
potentiality of embodiment in specific types of communica- 
tion events like the cartoon. In undertaking the first ap- 
proach this writer utilized the established methodology of 
content analysis combining with it a methodology of form 
analysis designated as a theory of pictorial semiosis. In 
the second approach he used logical methods which, when 
applied to the cartoon, are designated as line analysis and 
object analysis. Thus, by line analysis it was found that 
the elemental linear configuration is the recording unit 
and the total linear structure of the cartoon the context 
unit in form and content analysis of this medium. By taking 
the role of the hypothetical cartoonist this analyst engaged 
in object analysis thereby deducing three basic modes of 
lino-signification: lino-formation, lino-hybridization, and 
lino-transformation and from these processes he developed 
a typology of cartoon signs and symbols. The theoretical 
formulation of Part II was concluded by a general outline 
of the conceptual tools of the cartoonist and the conse- 
quences of their use. 

Part III concerns an empirical study of a sample of 
editorial cartoons on the same controversial issue of public 
opinion, the Middle East problem between July 1, 1956 and 
June 30, 1957. The data was secured from the editorial 
section of 53 Sunday editions of the New York Times, col- 
lecting and recording the data by a technique especially 
created for this purpose and tested as to its reliability. 

By means of classification, quantification, and interpre- 
tation of form and content data of editorial cartoons it was 
demonstrated that verbal and non-verbal signs and symbols 
and the web of meanings to which they are attached may be 
isolated, analyzed and their relationships interpreted and 
compared. 877 discrete verbal symbols or expressions 
and 874 picture vehicles of such symbols or expressions 
were found as well as 771 self-operating picture signs or 








symbols. A total of 1645 picture signs and symbols ap- 
peared in the Middle East sample distributed among 8 
types of form: (1) caricatures, 267, (2) cartoon charac- 
ters, 265, (3) biological forms, 076, (4) natural forms, 
164, (5) cultural forms, 652, (6) cartoon symbols, 118, 
(7) pseudo-hybrid forms, 033, and (8) pseudo-transforms, 
070. Thus, this application of a typology of cartoon signs 
and symbols shows that this typology is an effective pre- 
dictor of such signs and symbols in cartoon communica- 
tion. One of several conclusions was that whereas the 
cultural form was the non-verbal sign of greatest quanti- 
tative significance, the cartoon character was the non- 
verbal sign of greatest qualitative significance by virtue 
of the latter’s potency as a pictorial propaganda weapon. 
Microfilm $5.35; Xerox $18.90. 420 pages. 


ORGANIZATIONAL CHANGE 
AND THE SUCCESSFUL LEADER 


(L. C. Card No. Mic 60-2016) 


Robert Henry Guest, Ph.D. 
Columbia University, 1960 


This is a study of a large American industrial plant 
which, in a period of three years, measurably improved 
its performance following the succession of a new manager. 
The data are derived from interviews conducted in 1953 
and again in 1956 among members at each level of the 
organization from plant foremen through corporate exec- 
utives. Its purpose is to explain from a sociological point 
of view a) the organizational strains leading to a condition 
of extreme dysfunction, b) the process over time by which 
tension and stress is reduced and performance improved 
and c) the role of a new manager in initiating the change 
process. 

Focus on the successor as the primary independent 
variable is made possible by virtue of the fact that there 
were no substantial changes in supervisory personnel; 
the formal structure (number of levels and types of func- 
tions) remained unchanged; the plant continued to produce 
the same line of products under the same basic technol- 
ogy; the officials at division and corporate levels were 
the same persons throughout the period of study. Also, 
the plant was similar to that of six other plants in the 
company and was subject to similar external economic 
conditions and to the same rules and regulations. In spite 
of these “constants” the plant rose from lowest to highest 
position over three years in most objective measures of 
efficiency and performance. 

In the earlier period structural relationships were 
marked by a high number of interactions originated pri- 
marily by superiors to subordinates in the vertical chain 
of command. Except for the system of formal reports 
required by procedural regulations there was compara- 
tively little upward flow of communications. The relation- 
ship between subordinate and superior, including the 
manager’s relationship to company superiors, was marked 
by strong sentiments of fear and hostility. Horizontal 
communications among peers and between production and 
non-production groups were limited to immediate tech- 
nical emergencies. 

In the latter period a greater volume of communications 
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was originated by subordinates to superiors. Information 
between peers and between production and non-production 
groups was shared more widely. In content interactions 
were concerned to a greater extent with planning matters, 
that is, with a longer time perspective. Sentiments of 
fear of punishment had disappeared. 

The change process began following the succession of 
anew manager. In the first phase his announced role was 
to deny the use of punitive powers formally vested in the 
office of manager. This phase was followed by random 
contacts between the manager and subordinates in order 
to gain knowledge of the social and technical needs of the 
organization as perceived by subordinates. In subsequent 
phases a new pattern of reciprocal interaction among mem- 
bers of the top staff emerged and this pattern in time per- 
meated all levels. As the new pattern evolved not only was 
there a reinforcement of favorable sentiments, but on the 
cognitive level the members came to understand more 
clearly how their specialized functions could be integrated 
with the technical and social requirements of the total 
organization. Participative planning resulted in concrete 
action to reduce bottlenecks in the work flow and this in 
turn further reduced the source of interpersonal antag- 
onisms and brought about improved performance results. 
Performance continued to improve long after the new 
manager left the organization. 

No single theoretical model is used in the analysis. 
The study calls upon and makes modifications of concepts 
developed by Merton, Homans, MacGregor, Arensberg, 
Argyris and Gouldner. An appendix compares the present 
study of managerial succession with that of Gouldner’s 
Patterns of Industrial Bureaucracy. 

Microfilm $3.10; Xerox $10.80. 240 pages. 





RESIDENTIAL MOBILITY AND ITS 
IMPLICATIONS FOR FAMILY AND SCHOOL 
ADJUSTMENT IN AN URBAN COMMUNITY 


(L. C. Card No. Mic 60-1866) 


Warren Edwin Kalbach, Ph.D. 
University of Washington, 1960 


Chairman: Calvin F. Schmid 


The central problem of this thesis is the investigation 
and analysis of differential residential mobility of a 
school population and its relationship to school and family 
adjustment. Variations in students’ attitudes toward 
school, participation in activities, school performance, 
and family adjustment are related to mobility in terms of 
frequency and type of movement while controlling for socio- 
economic status, ethnic background, and broken families. 
In addition to an analysis of the spatial patterns of intracity 
movement in relation to changes in social status, compari- 
sons are made between and within school areas with re- 
spect to mobility experience, status, and student attitudes 
and behavior to determine the significance of area charac- 
teristics and the sub-culture of the school for the mobility 
adjustment relationship. 

The research is based on an ex post facto longitudinal 
design. Questionnaires administered to a ten per cent 
sample of the total Seattle senior high school population, 
supplemented by official school records provide data for 








the reconstruction of complete mobility histories in ad- 
dition to the requisite attitude and behavior data. 

Evidence of positive as well as negative effects of 
residential mobility in relation to school and family ad- 
justment is found depending upon the socio-economic 
characteristics of the family and school attended, and the 
frequency and type of mobility experienced since birth, 

The strongest evidence of the disorganizing effects of 
mobility is found in moderate negative relationships be- 
tween frequency of movement and (1) school participation 
for the white-collar migrants and the blue-collar intra- 
city movers, and (2) satisfaction with school for the lower 
status families within each of the white and blue-collar 
groups. 

Where intracity movement appears to be a reflection 
of an increase in social status, as it does in the case of 
the white-collar intracity movers, frequency of movement 
is positively but moderately related to (1) favorable atti- 
tudes toward education, (2) school participation, (3) num- 
ber of strong friendships, and shows a curvilinear re- 
lationship with school performance, with high mobility 
associated with average performance. 

Further evidence that residential mobility facilitates 
social integration within certain groups is found in the 
positive relationship between degree of mobility and 
family adjustment, and participation in family activities 
for the white-collar migrants. 

Residential mobility may facilitate change or reinforce 
existing norms by serving as a distributive mechanism 
shifting families within an urban area in response to their 
basic needs and motivations. In the process, children may 
be placed in school and social environments varying in 
degree, if not in kind, from the socio-economic charac- 
teristics of their own families. To the extent that this 
this occurs, the evidence indicates that their attitudes and 
behavior are likely to be modified in the direction of the 
prevailing normative patterns in the school. 

The analysis suggests the desirability of controlling 
for recency of mobility in studies of relationships be- 
tween degree of mobility and attitudes and behavior. 
Other questions unanswered by this research suggest the 
necessity for further investigation of differential career 
patterns within occupational status groups as they may 
relate to residential mobility. 

Microfilm $2.90; Xerox $10.15. 223 pages. 


NATION AND PEASANT COMMUNITIES 
IN MEXICO 


(L. C. Card No. Mic 60-1777) 


John Howard Kunkel, Ph.D. 
University of Michigan, 1960 


This study is concerned with the changes in the social 
organization of small agricultural communities in Mexico 
which occur when these villages are incorporated into the 
national economic system. Mexico has been, and in some 
parts still is, a land of communities which are economi- 
cally little involved in, and culturally different from, the 
nation. A number of students of economic and social 
change have theorized that as national economic unity 
develops so does social and cultural unity. An important 
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implicit assumption in such theories is that as villages 
become part of the nation economically, they become part 
of the nation socially and culturally as well. 

The assumption may be stated in the form of a hypoth- 
esis: AS a community begins to participate economically 
in the nation, its social organization will begin to be con- 
sistent with that of the nation. This hypothesis was tested 
in an analysis of the available field studies of small agri- 
cultural communities in Mexico. Economic participation 
was measured by the size of markets in which the village 
participates, and the kinds of goods which are exported, 
while the importance of wage labor within the community, 
and of cash, served as indicators of the degree to which 
personal relations have the same basis in the village and 
in the nation. Several aspects of community social or- 
ganization, broadly categorized under political, religious, 
and familial structures, were related to each of the eco- 
nomic participation indicators in the form of subsidiary 
hypotheses. National social organization was assumed to 
be that which is set forth in the constitution, and the 
accepted behavior patterns in the cities. 

Only a few of the subsidiary hypotheses were supported 
to a statistically significant degree, leading to a rejection 
of the major hypothesis in its present form. When all of 
the social elements studied are considered together, how- 
ever, the economically participating communities have a 
social organization which is more consistent with that of 
the nation than do those villages which do not participate 
in the national economic system. Clearly there are other 
factors which channel the effects of economic participation. 

When economic participation is viewed in terms of the 
village’s economic dependence on the nation, the predicted 
pattern of change in social organization is stronger than 
when all-or-none connections with the nation are con- 
sidered. The villages which import food stuffs, for whose 
economy exports are important, whose people do not own 
land sufficient for subsistence and who engage in outside 
wage labor, are judged dependent on the nation; they have 
a social organization which is more consistent with that 
of the nation than is that of the communities which are 
relatively independent. The two measures of economic 
participation are quite consistent. 

At the same time that the relationship between economic 
participation and change in social organization has been 
demonstrated in aggregates, no community follows the 
pattern perfectly. Some elements of social organization 
of economically participating communities are not con- 
sistent with the structure of the nation, while some villages 
which do not participate economically have some elements 
which are consistent with the structure of the nation. 

A community’s economic participation, then, either in 
terms of links with the nation or economic dependence, 
seems to be only one causal factor of changes in social 
organization. 

Besides a more careful statement of the various as- 
pects of economic participation of communities, as dem- 
onstrated in this study, theories of national and economic 
development will have to take into account the historical 
heritage of the community, its geographical environment 
and the state of technology, together with the extent and 
nature of communication with the outside. The two latter 
factors and a superficial study of historical heritage have 
not yielded clear results; more and better community 
studies are necessary for any future analysis. 

Microfilm $2.50; Xerox $8.20. 176 pages. 





THE DEVELOPMENT OF THE CREOLE 
SOCIETY OF FREETOWN, SIERRA LEONE: 
A STUDY IN SOCIAL STRATIFICATION AND THE 
PROCESSES OF SOCIAL MOBILITY. 


(L. C. Card No. Mic 60-1481) 


Arthur Thomas Porter, Ph.D. 
Boston University Graduate School, 1960 


Major Professor: Professor Daniel F. McCall 


The study is concerned with an analysis of the social 
stratification system of Freetown society from 1787 on- 
wards in terms of Max Weber’s three orders of the 
economic (to which he limited the term ‘class’), the social 
(which is composed of status groups based on differential 
honor) and political power (which Weber associates with 
parties or power-seeking groups). The study is also 
interested in the degree of consistency or crystallization 
between these three criteria at different phases in Free- 
town’s history. 

The methodology employed is the historical procedure. 
An analysis is made of mission societies’ reports, Gov- 
ernment publications, local newspapers and printed works 
of travellers for the light they throw on styles of life of 
the different groups in Freetown with particular reference 
to Weber’s three criteria. 

Unlike other British dependencies on the African main- 
land, Freetown in West Africa was founded in 1787 as a 
home for Negroes from England and the New World. These 
Settlers responded to the differential treatment meted out 
by the British Administration and other ancillary agen- 
cies. They formed a small but distinctive group of west- 
ernised Negroes whose culture became the most pres- 
tigeful for all groups in the territory. To those Settlers 
were added, between 1808 and 1850, Liberated Africans 
as these were rescued from slave ships enroute to the 
New World. The following years saw the process of 
adaptation and assimilation by which the two groups - the 
Settlers and the Liberated Africans - merged to form the 
resultant Creole community. 

Two periods of status crystallization can be discerned 
in the social evolution of the Freetown society. The first 
can roughly be set between 1787 and 1830, when the Set- 
tler groups were dominant and the tribal Africans and 
Liberated Africans had not advanced sufficiently on any of 
the criteria of stratification under review to challenge 
Settler supremacy. The next period, about 1830 to 1870, 
was one of rapid change during which the Colony’s bound- 
aries were extended and advance made in the political and 
economic fields. Individuals from the body of Liberated 
Africans gained recognition by virtue of success in trade 
and business. It was a period of status inconsistency when 
some families and individuals ranked high on the economic 
variable and low on status or political power. 

By the last quarter of the century the Liberated Africans 
had merged sufficiently withthe old Settlers toforma new 
crystallization in which status was predominant. By the 
1920’s, the society had begun to experience another period 
of economic and technological development with accompa- 
nying social changes. There was again status inconsistency, 
as tribal individuals rose in the economic and political 
orders and challenged Creole supremacy. 

Basically, this evolution of the social stratification 
system of Freetown showed a gradual transition from a 
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particularistic-oriented society of discrete status group- 
ings to a universalistic-oriented society made up of a 
continuum of economic and prestige classes. In the first 
period the society had a caste-like structure in which 
prestige depended on ascriptive criteria. With an increase 
in the importance of achievement criteria as crucial de- 
terminants of social class position, first the Liberated 
Africans in the 1830-1870 period, and then the tribal 
Africans after 1920, successfully challenged the partic- 
ularistic type of institutional norm on which the society 
was structured. 

From the evidence examined, it seems unlikely that 
there will be a return to the caste-like type of society 
with ascriptive criteria that characterized nineteenth 
century Freetown. Thus one can conclude that the trend 
is towards the evolution of a Sierra Leonean society 
with which individuals will identify on a national level 
and away from particularistic loyalties to tribal or 
ethnic sub-cultures. 

Microfilm $3.85; Xerox $13.50. 298 pages. 


SELECTED SOCIAL PSYCHOLOGICAL 
FACTORS RELATED TO VIEWERS 
OF TELEVISION PROGRAMS 


(L. C. Card No. Mic 59-4400) 


Alexander P. Runciman, Ph.D. 
University of Southern California, 1959 


Chairman: Professor Vincent 


This dissertation was a study of the different selec- 
tions made by the viewers of television programs, and 
these differences were then related to the social back- 
grounds, social classes, interests, and attitudes of the 
viewers. The study was based on program types rather 
than on specific programs, and an effort was made to 
relate these program types to the total viewing behavior 
of the audiences which were observed. 

A hypothesis was made that different social classes 
would have different viewing patterns according to the 
programs they selected. This hypothesis was verified by 
the study, which showed that social classes reflect actual 
and significant differences in patterns of viewing. Three 
separate studies were made for the dissertation. 

For the first study the methodology used included a 
panel of 1,200 respondents in which age, sex, education, 
and size of family were related to daytime and evening 
program selections. The second study investigated the 
relationship between social class and program selections. 
A total of 467 telephone calls were made in a one-hour 
period. Respondents were classified according to Hollings- 
head’s Index of Social Position into five social classes, 
and the classes were related to program types of selec- 
tions. The third study consisted of a purposive sample 
of twenty-five men in social class I. 


Findings. (1) The first study showed that more older 
than younger women prefer quiz and audience participa- 
tion programs. This same type of program was also 
favored among the least educated. (2) The preference 
for variety programs was almost equaliy divided between 





the different levels of the educational groups. (3) The 
suspense programs were favored most by the younger 
housewives and least by the older ones. These types of 
programs were favored by those whose education does not 
go beyond high school level. Comparisons of audiences 
according to family size showed that preference for these 
kinds of programs increase in proportion to the number 
of children in the family. (4) Western programs were 
favored by those who have some elementary or high school 
education. At the college level these programs showed a 
drop in popularity. The age of housewives did have a 
definite relationship to the popularity of westerns. The 
younger age groups favored them. Audience comparisons 
by family size showed a preference for westerns increases 
as the family size increases. (5) Preferences for situa- 
tion comedy did not differ significantly, according to the 
audience indexes. Only the families with more than one 
child showed an increase in preference for this kind of 
show. Its popularity drops at the college level. (6) The 
adult serial was popular with women of all ages. The 
distinct difference in popularity of these programs was 
to be found at the educational level of audience members. 
The college-educated viewers were found to be almost 
half the number of those not completing high school. The 
higher the education, the lower the preference for serials. 
(7) Variety program viewing found its high rating in social 
classes III, IV, and V, but differences were not too signif- 
icant, except in the case of Class I households. (8) Gen- 
eral drama viewing was high in social classes II and III, 
especially III. Western drama viewing was high in social 
classes III and IV, especially class IV. 

It has been shown that various forms of programs do 
not determine taste; rather, a person’s tastes control 
the kind of program he chooses. Further, it was demon- 
strated that specific types of drama have some bearing 
on psychological behavior of the audience. 

Microfilm $2.50; Xerox $8.60. 189 pages. 


SOCIAL CHANGES IN JOGJAKARTA 
(L. C. Card No. Mic 60-1886) 


Selosoemardjan, Ph.D. 
Cornell University, 1959 


This dissertation is organized in four parts. The first 
one deals to a large measure with the historical changes 
in the political status of the Jogjakarta administration in 
Central Java, Indonesia. It starts from the emergence 
of the Javanese state of Jogjakarta in 1755 and follows 
the main changes of its structure all the way through the 
Japanese occupation and the Indonesian national revolu- 
tion in 1948. The state structure is related to the struc- 
ture of the Javanese society in Jogjakarta and to the 
value and belief systems of that society. At the end of 
the first part a general picture is presented of the society 
in the last years of the Dutch colonial regime so as to 
give the reader an idea of the social conditions in Jog- 
jakarta when the country entered the era of independence 
and democracy. 

The second part describes the influence of the na- 
tional revolution for independence since 1945 upon the 
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administrative structure of Jogjakarta and the-leading 
role of the Sultan in destroying his own traditional and 
autocratic powers to be replaced by a democratic type of 
administration. The corresponding changes in social 
stratification, the changes from passive and past-oriented 
to active and future-oriented village communities is de- 
scribed; the description includes the emergence of polit- 
ical parties. 

The third part, dealing with social problems in relation 
to economic development, includes a case study of the 
social implications of Western capitalistic enterprises 
in Jogjakarta. This case study is used to illustrate the 
motivational background of the present popular resentment 
toward foreign private capital investment. To illustrate 
the efforts of the Sultan to rebuild the economy of his area 
after the national revolution, cases of new economic or- 
ganizations are described. Their failures and success 
are shown to be related to the present political and social 
conditions in Javanese society in Jogjakarta. An attempt 
is made to identify social factors which retard economic 
development and those which are conducive to it. 

In the fourth and final chapter a description is given 
of the educational policy of the Dutch colonial administra- 
tion which followed and strengthened ethnic divergencies 
of the plural society and which built up an indigenous 
elite to support the Netherlands Indies administration. 
This policy is compared with the educational policy of the 
Republic of Indonesia which is aimed at educating the 
broad masses in an integrated system. The rapidly grow- 
ing demand for general education is explained in terms of 
the social changes which altered the closed class system 
into an open system. 

The dissertation is closed with a final chapter, in 
which a conclusion is presented as an attempt to select 
significant phenomena in the social and cultural changes 
in Jogjakarta which can be generalized in terms of soci- 
ological theories. 

Microfilm $7.00; Xerox $25.00. 552 pages. 


SOCIOLOGY, PUBLIC WELFARE 


THE EFFECT OF A COMPREHENSIVE 
PHYSICIANS’ INSURANCE PLAN ON A 
COMMUNITY MEDICAL CARE SYSTEM 


(L. C. Card No. Mic 60-1753) 


Benjamin Joseph Darsky, Ph.D. 
University of Michigan, 1960 


Health insurance is viewed as an example of institu- 
tional adaptation wherein the medical care system seeks 
to accommodate to environmental stresses which result 
from changes in disease patterns, in medical technology 
and in the distribution of social power. Health insurance, 
however, modifies the structure of the cost and payment 
properties of the system with possible consequences to 
the clinical and entrepreneural aspects of medical prac- 
tice. These consequences are thought to be more far- 
reaching under comprehensive insurance than under in- 
surance plans with limited benefits. 








The present study was designed to explore the fol- 
lowing effects of a comprehensive insurance plan for phy- 
sicians’ services: 


1. The extent to which comprehensive insurance results 
in socially and medically needed increments in utili- 
zation. 


2. The effects of comprehensive insurance on the popula- 
tion’s satisfaction with the medical care system. 


3. The extent to which comprehensive insurance modifies 
the physician-patient relationship. 


4, The effects of comprehensive insurance on problems 
of patient care and management. 


5. The effects of comprehensive insurance on physicians’ 
income and working conditions. 


6. The effects of comprehensive insurance on the auton- 
omy of the medical care system and on the managerial 
aspects of medical practice. 


7. The effects on comprehensive insurance on the pro- 
fession’s view of social policy in medical economics. 


The research objectives were implemented in 1955 on 
an area-probability sample of 1,345 residents in Windsor, 
Canada, and on the total population of physicians in the 
area. In Windsor, three payment systems exist side-by- 
side: prepayment for comprehensive benefits through 
Windsor Medical Services, Inc.; prepayment for limited 
benefits through other plans; and direct payment. 

A comparison of participants in the three payment 
systems indicated that: 


1. Comprehensive insurance results in socially and 
medically needed increments in utilization. Sub- 
scribers to the comprehensive plan received signif- 
icantly more services per year; subscribers to the 
plan both initiated care more often and received more 
services during treatment; the subscribers most af- 
fected by the plan were among the lower socio-economic 
groups; and the range of costs for non-subscribers was 
extensive. 


2. The comprehensive plan appears to have no effect on 
the stability of the physician-patient relationship. The 
three payment groups did not reliably differ in: the 
proportion who had a regular doctor; the pattern of 
selecting physicians; the number and type of physicians 
seen; and in the number of services allocated to gen- 
eral practitioners and specialists. 


3. The comprehensive plan enhances public satisfaction 
with the medical care system. Subscribers to the 
plan were significantly more satisfied with the pricing 
arrangements and more often favored voluntary rather 
than government control over medical costs. 


The responses of physicians indicated that: 


4. Comprehensive insurance has a positive effect on 
problems of patient management by reducing delays in 
seeking care, and facilitating the physician’s sugges- 
tions for care. It appears to aggravate problems of 
‘shopping around’ and home calls but has no relation- 
ship to demands for unnecessary services. 


5. Comprehensive insurance has a generally positive 
effect on physicians’ income and working conditions. 
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Average incomes appear comparable to those in other © 
communities and most physicians indicate satisfaction 
with the role of the plan on income. Major satisfactions 
are directed toward stability of payments; major dis- 
satisfaction toward the size of the various fees per- 
mitted by the plan. 


Comprehensive insurance does not appear to result in 
the loss of professional autonomy over medical policy 
nor in a threat to the physician’s role as private entre- 
preneur. The majority of physicians feel the plan works 
in the best interests of physicians and patients; that the 
plan is within their control; that the administrative pro- 
cedures are necessary and equitable. The greatest dis- 
satisfaction was expressed over the fee schedule and 
rules governing its revision. 


Values associated with traditional medical practice and 
values associated with comprehensive insurance can be 
incorporated into the medical care system without ap- 
parent ideological conflict. A majority of physicians 
preferred voluntary health insurance over direct pay- 
ment or a governmental system, comprehensive over 
limited benefits but with a deductible feature, and the 
application of these benefits to the community at large, 
including government beneficiaries. 


It was suggested that the lack of strain between phy- 
sicians and the plan results from the social constraints on 
utilization and from the local nature of plan organization. 

Microfilm $5.15; Xerox $18.25. 402 pages. 


SOCIOLOGY, RACE QUESTION 


MAJORITY PERCEPTION OF MINORITY 
BEHAVIOR AND ITS RELATIONSHIP TO 
HOSTILITY TOWARD ETHNIC MINORITIES: 

A TEST OF GEORGE A, LUNDBERG’S HYPOTHESES. 


(L. C. Card No. Mic 60-858) 


Sung Chick Hong, Ph.D. 
University of Washington, 1959 


This thesis is concerned with a test of George A. Lund- 
berg’s hypotheses on some causes of minority-majority 
conflicts. Briefly stated, Lundberg’s five hypotheses read 
as follows: 


The friendly feelings of a majority group toward a 
minority group vary inversely with the degree of 

1) undue ethnocentric behavior, 2) disproportionate 
political influence, 3) allegiance to foreign states, 
4) monopolistic holding of high-status jobs, and 

5) undue special privilege, which the majority group 
imputes to the minority group. 

















Questionnaire responses obtained from approximately 
five hundred evening class students at the University of 
Washington in Seattle in December 1958 constituted the 
essential data for this research. The students were ran- 
domly divided into five groups of approximately one hun- 
dred each in order that only one hypothesis could be tested 
on each one of the five groups. 





The research design consisted of three types of testing: 
(a) abstract testing, (b) concrete testing, and (c) controlled 
testing. 

In the abstract testing, in order to control the effect 
of historical and cultural connotations associated with 
real life groups and also in order to explore a limited 
‘causal’ analysis, students’ responses to an abstract group 
named “Ethnians” were analyzed. 

In the concrete testing, analysis was made of students’ 
responses to 18 real life groups having the following back- 
grounds: American Indian, Chinese, Catholic, French, 
German, Greek, Irish, Italian, Japanese, Jewish, Mexican, 
Negro, Philippine, Polish, Puerto Rican, Russian, Swedish, 
and Your own group. 

In the controlled testing, in order to explore more 
exact conditions under which Lundberg’s hypotheses might 
hold, three approaches were employed: (a) analysis with 
seven “non-white” minority groups excluded, (b) partial- 
ling out the social nearness factor, and (c) analysis of the 
relative strength of each of the five independent variables 
specified in Lundberg’s hypotheses in a multiple regres- 
sion. 

The analysis of the data were entirely on a correla- 
tional level. First, the independent variables, i.e., undue 
ethnocentric behavior, disproportionate political influence, 
etc., were defined by a description of an Ethnian group. 

In the abstract testing the Ethnians were asserted to dis- 
play the “provocative” acts as implied in the independent 
variables in varying amount some extremely, some only 
half as much, and some not at all. The students were then 
asked to express their degree of liking or disliking the 
Ethnians. In the concrete testing the students were asked 
to rate the 18 real groups on ten-point scales as to what 
degree they believed each group engaged in such “provoca- 
tive” acts as the Ethnians did and to what degree they 
liked or disliked each of the 18 groups. In the concrete 
testing a social nearness scale was added to the ‘liking- 
disliking’ scale as a measure of the dependent variable. 
When the mean ratings of independent and dependent vari- 
ables thus measured for each of the 18 minorities and 
Ethnians were correlated, the following findings were ob- 
tained in each testing. 

Abstract testing: All respondents, expressed the least 
degree of average “liking” when Ethnians were asserted 
to display an extreme degree of “provocative” acts and 
their average degree of “liking” increased in proportion 
to the decrease in Ethnian “provocativeness.” The stu- 
dents’ “liking” of the Ethnians was also found to be cor- 
related with the degree of threat they felt the “provocative” 
acts might hold for some American values, and with the 
degree of their anti-Semitic attitudes. 

Concrete testing: When the mean ratings of independ- 
ent and dependent variables given to each of the 18 minor- 
ities by all respondents were analyzed in correlational 
terms, the ethnocentrism hypothesis was nearest to con- 
firmation (negative correlation but not significant). 

The hypotheses on political influence and foreign alle- 
giance were unconfirmed (insignificant positive correla- 
tion). The hypotheses on economic monopoly and special 
privilege were disconfirmed (significant positive correla- 
tion). All other analyses based on various subgroups re- 
vealed the approximately same pattern of findings reported 
above. 

Controlled testing: (a) When the seven “non-white” 
groups were excluded in the correlational analyses, the 


























The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 











SOCIOLOGY 





4749 





hypotheses on ethnocentrism and foreign allegiance were 
«confirmed,” but all other hypotheses were still “uncon- 
firmed.” (b) When the social nearness factor was partialled 
out in the analysis of 18 groups, similar findings as when 
the seven “non-white” groups were excluded were obtained 
but the negative correlations were not statistically signif- 
icant. (c) In multiple correlation analysis negative Beta’s 
(which are consistent with Lundberg’s hypotheses) were 
observed only on the ethnocentrism and political influence 
hypotheses. Microfilm $2.85; Xerox $9.90. 217 pages. 


SOCIAL CLASS MEMBERSHIP 
AND ETHNIC PREJUDICE IN CEDAR CITY 


(L. C. Card No. Mic 59-4399) 


Abraham L. Rosenblum, Ph.D. 
University of Southern California, 1959 
Chairman: Professor McDonagh 

The study was conducted principally to determine the 
extent of the statistical relationships, if any, between 
social class affiliation and the selected variables of prej- 
udice and religiosity. A secondary concern of this study 
was an attempt to deteriuine differences between data col- 
lected by means of a mailed questionnaire and data ob- 
tained by interviews. 

A pretested questionnaire was mailed to 2,497 persons 
representing a 20 per cent systematic random sample 
taken from the City Directory of the selected community. 
The structured interview procedure was conducted with 
an approximate 10 per cent random sample of the original 
sample. The key questions used in both samples were 
identical. The interviewees were of two types: those who 
answered the mailed questionnaire and those who did not 
answer it. Statistical comparisons were made between 
the mailed questionnaire approach of obtaining data and 
the structured interview. 

Social class was determined by (1) self-identification 
of the respondents, (2) a modified Centers’ probing ques- 
tion, (3) a comparison of Hollingshead’s objective criteria, 
and (4) association with other individuals assumed to 
belong in certain social classes. 

Prejudice was operationally defined according to a 
scale constructed by the researcher. Religiosity was 
measured by the frequency of church attendance and atti- 
tudes toward the function of the church. 

Findings. (1) Answers to the questionnaire were re- 
ceived from 1,117 respondents, or 47.9 per cent of the 
total mailed. (2) More than 95 per cent of the respond- 
ents are aware of the existence of social stratification. 

(3) There is an overwhelming consensus for a social class 
composition consisting of the following three divisions: 
upper, middle, and lower, with minor variations as to the 
descriptive names applied. (4) There is no statistically 
Significant difference between the responses received 
from the mailed questionnaire approach and the structured 
interview. (5) There are no statistically significant dif- 
ferences between the self-identification approach and 
either the modified Centers’ or Hollingshead’s approaches 
for determining the social class placement of the indi- 
vidual. (6) Prejudiced attitudes are progressively associ- 





| ated with social class affiliation; i.e., the higher the 


social class of the individual, the more he will tend to be 
prejudiced toward out-groups. (7) Religiosity has an in- 
verse relationship toward prejudiced attitudes—the more 
religious a person is, the less he will tend to be prej- 
udiced toward other ethnic groups. (8) The finding in 
number (7) above is applicable only to religious groups 

of the liberal type; however, the reverse seems to be the 
case with orthodox religious groups. (9) Whereas prej- 
udice is related positively to social class as cited above 
in number (6), the intensity of prejudice forms a U-shape 
distribution for very prejudiced; i.e., the upper and lower 
classes display a greater proportion of extreme prejudiced 
attitudes, and the middle class displays a lesser propor- 
tion of extreme prejudiced attitudes. 

Conclusions. (1) The three-class division of strati- 
fication seems well established in the minds and attitudes 
of most respondents. (2) Prejudice is a phenomenon 
which varies with the social class standing of the individual. 
(3) A liberal approach to religion is conducive to the mini- 
mization of ethnic prejudiced attitudes. (4) Specific types 
of data obtained through the method of a mailed question- 
naire may be approximately the same as data gathered by 
the interview approach; therefore, the mailed question- 
naire seems to be a more dependable tool for some types 
of social research than has heretofore been assumed. 

Microfilm $3.55; Xerox $12.60. 276 pages. 
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ANARCHISM 


AN ANALYSIS OF MODERN SOCIALISM 
BY CATHOLIC JOURNALISTS, 1848-1914. 


(L. C. Card No. Mic 60-2035) 


Sister Mary Timothy Ryan,S.S.N.D., Ph.D. 
St. Louis University, 1952 


None of the numerous studies of Modern Socialism 
analyze exclusively the periodical literature published 
during the first half century of its origin and growth. 
Since such material expresses contemporary opinion, it 
has an immediate and a distinctive place in the considera- 
tion of Socialism. To investigate a segment of this opinion, 
that of representative Catholic journalists, this study was 
made of a selective number of Catholic periodicals pub- 
lished in England, Italy, Germany, France, Spain, Ireland, 
and the United States. 

In a historico-analytic approach the evaluation of 
Socialism by the Catholic journalists is examined within 
the framework of the historical development of Socialist 
ideology and technique as espoused by Karl Marx, Frederick 
Engels and some of their revisionist, radical, and moder- 
ate disciples. Although the Manifesto for the Communist 
Party was written in 1848, the doctrine of Social Democ- 
racy, or Marxian Socialism, was not popularized to any 
great extent until after the publication of Capital. An ap- 
preciable number of periodicals did not appear until a 
decade later; this fact accounts for the very few articles 
dated before 1870 evaluated in the study. 
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Among the scholars who wrote for the Catholic peri- 
odicals one finds: Victor Cathrein, Augustine Lehmkuhl, 
Heinrich Pesch, Narcisso Noguer, Valentino Steccanella, 
Raffaele Ballerini, Hilaire Belloc, John S. Vaughan, and 
Vincent McNabb. A historical survey of Marxism in the 
introduction is followed by chapters presenting the Socialist 
doctrine and the evaluation of that doctrine in four major 
areas. In Chapter I, Socialism and the Individual”, atten- 
tion is focused on individual liberty, free will, human 
nature, equality, and state control. Chapter III looks at 
“Socialism and the Family”, with emphasis on the mar- 
riage contract, family life, and education. “Socialism and 
Religion”, considered in Chapter IV, examines Socialism 
as a religion, its Godlessness and its hostility toward 
religion. Chapter V, “Socialism and Economics”, inves- 
tigates the theory of value, surplus value theory, collec- 
tivism, and capital-labor relations. A concluding ap- 
praisal is found in the final chapter. 

The Socialists and the Catholic journalists agree on 





the need for a reconstruction of the social order, but funda- 
mental differences in their philosophical, social, religious, 
and economic principles, demonstrate that divergent 
means will be used in creating the new order. Dia- 
lectic materialism, in determining the legal, political, 
religious, and social relations, is in apposition to a 
Christian philosophy which recognizes free will, eternal 
truth and justice. Socialism is not content to reform man; 
it purposes to remake the very nature of man. By denying 
the immortality of the soul and the reality of the super- 
natural life, it not only attacks religious doctrine, but sets 
itself up as a religion. 

In recognizing that Socialism and liberty cannot co- 
exist, the Catholic journalists write in defense of the free- 
dom of the individual, the sacredness and indissolubility 
of marriage, the reality of the supernatural, and the rights 
of labor and capital. 

Microfilm $4.90; Xerox $17.35. 382 pages. 
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AN INVESTIGATION OF THE RELATIONSHIPS 
BETWEEN CERTAIN PERSONALITY TRAITS 
AND ELEMENTS OF SPEAKING EFFECTIVENESS 


(L. C. Card No. Mic 60-1543) 


Ted John Barnes, Ph.D. 
State University of Iowa, 1960 


Chairmen: Assistant Professor Paul J. Heinberg 
Associate Professor Sam L. Becker 


The purpose of this study was to review carefully and 
synthesize the previous research in the area of the rela- 
tionships between personality traits and speaking effec- 
tiveness, and then to investigate the area using the newest 
and most sophisticated measuring instruments available. 

All of the students (approximately 300 freshmen) in 
twelve randomly selected Communication Skills classes at 
the State University of Iowa were administered the Cali- 
fornia Psychological Inventory (1956) soon after the be- 
ginning of the fall semester. The CPI is a 480 item test, 
cross-scored into eighteen separate personality trait 
scales. 

Each of 123 of these students also gave a four-minute 
argumentative speech on his choice of one of ten current- 
events topics. The speeches were rated by groups of three 
raters of six speech processes (Physical Presentation, 
Oral Presentation, Speaker and Audience, Language Usage, 
Content, and Organization) and over-all General Speaking 
Effectiveness. 

Near the end of the same semester the CPI was read- 
ministered to all students in five classes, and 36 of these 
students gave another speech and were rated by groups of 
the previous raters. 

All of the data (initial and final CPI raw personality 
trait scores and mean speaking effectiveness ratings) were 
processed on an IBM 650 Magnetic Drum Computer. The 








large number of subjects and the IBM data-card processing 
system made possible the evaluation of six hypotheses 
using the following subject-groupings: (1) all 123 subjects 
considered as one group, (2) 60 male and 63 female sub- 
jects considered as separate samples from different pop- 
ulations, (3) 38 “effective” and 38 “ineffective” speakers 
(both sexes included in each group), (4) male and female 
subjects in the “effective” and “ineffective” speaker groups, 
(5) speaking effectiveness changes for 36 students and per- 
sonality trait changes for 63 students, (6) 18 subjects who 
were “high” speech improvers and 18 who were “low” 
speech improvers. 

The following are the major results and conclusions of 
this study: 


(1) Many more significant personality trait-speaking effec- 
tiveness relationships exist than had heretofore been be- 
lieved. 


(2) Many of the contradictory results of previous research 
may have been caused by three variables that produced 
differentiated personality trait-speaking effectiveness re- 
lationships in this study. The results show more signif- 
icant personality trait-speaking effectiveness relationships 
among (a) male subjects, (b) “effective” speakers (either 
using both sexes together or males alone), and (c) “low” 
speech improvers (data for both sexes together). 


(3) The Wherry-Doolittle Multiple Correlation procedure 
resulted in the very high multiple correlation of .705 be- 
tween nine CPI personality trait scales and the General 
Speaking Effectiveness ratings of male subjects. 


(4) No significant change was found on any CPI personality 
trait score during one semester’s speech training. In 
interpreting this result, however, it must be kept in mind 
that the mean speaking effectiveness scores also showed 
no significant change. Other evidence supporting the con- 
clusion is that there were significant differences in the 
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amount of mean speech improvement made by the “high” 
and “low” speech improvement groups, but no significant 
differences in their amount of change on any personality 
trait scale. This finding may reflect the increased sensi- 
tivity and stability of the CPI over earlier personality tests. 


(5) A person’s speaking effectiveness relative to a group 
does not change significantly during speech training. I.e., 
essentially the same students will be the “effective” and 
“ineffective” speakers within a group whether they are 
determined before or after the group is given speech 
training. 


(6) Several individual CPI personality trait scales play im- 
portant roles in certain subject groupings (e.g., Dominance 
among “ineffective” male speakers, Tolerance among “ef- 
fective” male speakers, and change in Social Presence with 
improvement in speaking effectiveness). 

Microfilm $3.35; Xerox $11.70. 259 pages. 


AN EXPERIMENTAL STUDY OF THE 
RELATIVE EFFECTIVENESS OF TELEVISION 
PRESENTATIONAL TECHNIQUES AND 
CONVENTIONAL CLASSROOM PROCEDURES 
IN PROMOTING INITIAL COMPREHENSION OF 
BASIC VERB FORM CONCEPTS 
IN ELEMENTARY SPANISH 


(L. C. Card No. Mic 60-1743) 


Edward Wayne Bundy, Ph.D. 
University of Michigan, 1960 


The purpose of the study was to determine the relative 
effectiveness of specialized television presentational tech- 
niques and conventional classroom procedures in promoting 
initial comprehension of critical basic Spanish verb form 
concepts. Such determination is important to instruction- 
production teams teaching languages by television, with 
broader implications equally important to administrators 
responsible for maintaining standards of foreign language 
instruction to increasing enrollments. Neither television’s 
effectiveness in the foreign language area nor effectiveness 
of specific techniques employed had been established. 

The basic relative effectiveness comparison was in 
terms of initial comprehension of concept, as measured 
by a teacher-designed test, employing real subjects ina 
realistic situation, seeking to compare presentational 
techniques rather than mode-of-presentation alone. This 
comparison involved: (1) TV--television presentational 
techniques, utilizing complex mobile superimposition and 
capitalizing on the ability of the medium to provide economi- 
cally and conveniently simultaneous dual and/or sequen- 
tially multiple visual stimuli, and (2) CR--conventional 
classroom procedures, regularly possible in a conventional 
classroom with normal facilities. 

Equivalent groups of students from conventional Span- 
ish I sections at the University of Detroit--statistically 
fully comparable--were employed as experimental sub- 
jects, with the same instructor introducing one group to 
each concept through TV and the other through CR. Fol- 
lowing the second concept, the groups were rotated in their 
experimental roles. 

Data both quantitative and qualitative were obtained to 
allow both kinds of comparisons--first for unmatched 




















groups and then for matched. Of 24 statistical comparisons 
undertaken, 23 favored TV techniques over CR procedures. 
The one favoring CR is far from significant, while 13 of 

the 23 favoring TV approach significance and 3 are statis-- 
tically significant beyond the .05 level. 

From these findings, it is apparent that complex lan- 
guage word form concepts can be communicated by spe- 
cialized television presentational techniques fully as ef- 
fectively as--and very probably more effectively than--by 
conventional classroom procedures. Moreover, in view of 
the overwhelming consistency of trend favoring TV--and 
the implications of various other factors--the findings 
seem reasonably indicative beyond this minimal conclu- 
sion. 

The implications relevant to language-teaching by tele- 
vision are: (1) That more effective communication of such 
foreign language concepts may be expected through these 
TV techniques than through CR procedures, and (2) that 
the alternative of teaching languages by TV when increased 
enrollments make present procedures impracticable 
should produce achievement full equivalent--and probably 
superior--to that produced by CR procedures, and hence 
that the use of TV techniques in teaching languages is de- 
sirable, not merely acceptable in time of future need. 

implications relevant to recent contra-findings in ITV 
research are: (1) The possibility of improved measurement 
as causative factor appears diminished, and (2) the possi- 
bility of inadequate utilization of television as primary 
causative factor appears enhanced. 

Implications relevant to instructional television pro- 
duction are: (1) Complex mobile superimposition effec- 
tively projects complex material dealing with intricate 
changes and inter-relationships, and (2) since the tech- 
nique is inseparable from the concept of maximum utiliza- 
tion of television’s capabilities, there is support for the 
proposition that improved utilization of the medium secures 
improved comprehension of content. 

Microfilm $3.70; Xerox $12.85. 285 pages. 


THE EFFECTIVENESS OF TELEVISION 
CRITICISM IN INFLUENCING 
VIEWERS’ JUDGMENTS OF PROGRAMS IN 
AN EDUCATIONAL TELEVISION SERIES 


(L, C. Card No. Mic 60-1744) 


Julian Carr Burroughs, Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this study was to determine in an ex- 
perimental situation the effectiveness of television crit- 
icism in influencing viewers’ judgments of programs in 
an educational television series. 

One hundred and seventy-five students from sophomore 
classes at the University of Michigan and Wake Forest 
College took part in the experiment. One hundred and ten 
students comprised the experimental group, the group ex- 
posed to television criticism, and sixty-five students com- 
prised the control group. 

The programs used in the study were Program 3 
(“What is Language?”) and Program 4 (“Hiding Behind 
the Dictionary”) of the educational television series, 
Language in Action, produced by KQED, San Francisco. 
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The programs were chosen after a series of tests had 
determined their suitability for the experiment. 

Two criticisms were written for the study, one a favor- 
able criticism and the other an unfavorable criticism. Both 
criticisms took the form of a review of one program in the 
Language in Action series, and both criticized content, pro- 
duction, and performance. Preliminary tests had deter- 
mined the relative favorableness and unfavorableness of the 
two criticisms. 

The procedure in the experimental situation was as 
follows: 





1. The subjects viewed the first program. 


2. Immediately after the first program, the subjects 
indicated on Test A their judgments of the program. 


3. Onthe basis of the scores on Test A, the subjects were 
divided into two groups: favorable and unfavorable. 


4. Half of the subjects in both the favorable and unfa- 
vorable groups read a favorable criticism of the 
first program, and the other half read an unfavor- 
able criticism. 


5. The subjects were asked to re-examine their judg- 
ments of the first program and to indicate on Test B 
their judgments of the first program. 


6. The subjects then viewed the second program. 


7. Finally, the subjects indicated on Test C their 
judgments of the second program. 


The subjects in the control group viewed both programs, 
and after each program, they indicated their response to 
that program. The control groups did not read a television 
criticism. 

The following results are indicated: 


1. An unfavorable criticism of the first program had 
a probably significant effect on the viewers’ judg- 
ments of that program. 


2. An unfavorable criticism of the first program had 
a significant effect on the viewers’ judgments of 
another program in the same series. 


3. There was a probably significant difference between 
the viewers’ judgments of the first program after 
reading an unfavorable criticism of that program 
and their judgments of the second program. 


4. The results indicate that an unfavorable criticism 
presented on the opposite side of the favorable re- 
sponse of viewers had some effect on the viewers’ 
judgments. However, the results of the study on 
this point are not conclusive. 


5. An unfavorable criticism of the content, production, 
and performance of the first program had a probably 
significant effect on the viewers’ enjoyment of that 
program and a significant effect on the viewers’ en- 
joyment of the second program. (The viewers’ en- 
joyment of the programs was measured by their 
response to the statement, “The program was en- 
joyable. ”) 


6. The results indicate that a probably significant 
effect on the viewers’ tuning behavior might be at- 
tributed to the unfavorable criticism. However, 
the results on this point are not conclusive. 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm. 
Enlargements 5-1/2 x 8-1/2 inches, 4-1/2 cents per page. 








7. An unfavorable criticism had a greater effect on 
men than on women. 








8. The unfavorable criticism had a stronger effect 
than the favorable criticism. 


While there are indications that an unfavorable tele- 
vision criticism had an effect on television viewers’ 
judgments, the results of this study suggest that further 
research is needed in order to determine more definitely 
the effectiveness of television criticism. 

Microfilm $2.50; Xerox $5.60. 112 pages. 


HENRY TAYLOR PARKER, DRAMA CRITIC. 
(L. C. Card No. Mic 60-1747) 


Beverly Elise Canning, Ph.D. 
University of Michigan, 1960 


Henry Taylor Parker (1867 - 1934), drama critic for 
the New York Commercial Advertiser, the New York Globe 
and Commercial Advertiser, and chiefly for the Boston 
Evening Transcript, which he served for over thirty years, 

















wrote about all phases of the theatre from ticket selling to 
playwriting. This study is an attempt to select, organize 
and give coherence to these scattered comments from well 
over ten thousand daily columns. Since Parker was such 
a prolific writer, it was necessary to be highly selective 
in deciding what should be recorded. Always an attempt 
was made to choose the most interesting and representa- 
tive from among innumerable possibilities. 

The material gathered was of three kinds. The largest 
part was the accumulation of his specific comments re- 
garding the following aspects of theatre: censorship, 
staging, acting, directing, play-writing, the audience, and 
the various business concerns of management. Another 
kind of material which really evolved from the first, was 
the body of general principles which seemed to guide 
Parker as he pursued his critical career. Although he had 
very little to say specifically about principles of dramatic 
criticism, scattered comments reinforced a detailed 
analysis of his many writings to clarify certain fundamental 
attitudes that seem to have colored his thinking on any 
given subject. It was eventually possible, then, to draw a 
series of conclusions which illuminate his attitude toward 
his own profession and the theatre world. Still another 
kind of material was that little bit of biographical informa- 
tion which gave some indications of the personality of the 
man himself. 

In organizing the material at hand, it seemed that the 
collection of Parker’s specific views on the individual 
elements of play production was the most important part 
of it and should, therefore, constitute the heart of the 
study. This material appears as Part Two. The other two 
kinds of material, regarding the man and his critical 
philosophy, have been combined as Part One to make an 
introductory essay as background for the second and major 
section. The first part, then, sets forth what is known 
about him as a person, attempts to synthesize his philoso- 
phy of criticism and to evaluate his contribution. The 
second part summarizes his own specific comments onthe 












































SPEECH-THEATER 4753 








various aspects of theatre. Because it was felt that this 
second part might prove useful as reference material, the 
contents were organized in topical fashion, with an outline 
preceding each section to facilitate the investigation of an 
individual item. These topical outlines are supplemented 
by an index to the whole study, which lists all persons and 
plays mentioned in the text. 

The study seems to justify the following conclusions. 
Parker was not an innovator in dramatic criticism. He 
was not an original writer in the sense that he made a 
significant contribution to critical thinking. The principles 
that guided him had guided other critics before him. His 
significance lies, rather, in his contribution to the de- 
velopment of American theatre through his counsel, en- 
couragement and unusually perceptive evaluation of it as 
it passed before him. No element was ever too insignifi- 
cant for his attention or too experimental for his under- 
standing. In final summary, it would seem possible to 
conclude that had Henry Taylor Parker never lived, or had 
his scope been less comprehensive, his perception less 
deep, his independence less courageous, American theatre 
might have achieved considerably less during the first 
thirty-four years of the twentieth century. 

Microfilm $7.80; Xerox $27.70. 615 pages. 


A HISTORY AND ANALYSIS OF THE 
PROMOTIONAL METHODS AND PUBLIC 
SPEAKING OF UNITED WORLD FEDERALISTS, 
INCORPORATED; 1947--1957. 


(L. C. Card No. Mic 60-1756) 


Elford Samuel Dudley, Jr., Ph.D. 
University of Michigan, 1960 


The purpose of this study was to examine the public 
speaking and other promotional attempts of the United 
World Federalists from February, 1947, the time of its 
formation, to its National Assembly in June, 1957. The 
objective of the organization was to work for American 
support of a limited federal world government. 

The 1947-1956 files of the national office of UWF, on 
deposit at Indiana University Library, were thoroughly 
examined. The files of the Mid-Lakes Region, and of the 
Detroit chapter were frequently studied as were the 
monthly issues of three major world government maga- 
zines for the years 1947-1957. National, state branch, 
and local chapter leaders of UWF were interviewed. News- 
paper and magazine articles of the period, and manuals 
published by UWF for use by spokesmen of the organiza- 
tion were read. Speeches, pamphlets, articles, and books 
written by and about representatives of UWF were sur- 
veyed. Five speeches delivered by leading UWF spokes- 
men were especially studied with respect to the audience 
and speaking situation, the main lines of arguments, 
adaptation of arguments in relation to changing social and 
political conditions, and factors related to the acceptability 
of UWF arguments. 

Public speaking played an important role in the pro- 
motional activities of the organization, with speaking being 
done by UWF officers, volunteer spokesmen, and full-time 
professional representatives. Some of these people had 
very busy speaking schedules, appearing at UWF rallies, 











chapter and branch meetings, UWF fund-raising dinners, 
and meetings of women’s clubs, men’s service clubs, and 
school and church groups, as well as at meetings held in 
private homes of members and supporters of UWF. Other 
promotional attempts included the use of the facilities of 
radio, television, and newspapers; activities by student 
groups; and distribution of pamphelts, brochures, and 
leaflets. 

The basic arguments used by UWF spokesmen tended 
to be fairly uniform from speaker to speaker. These 
arguments seemed to appeal mostly to well-educated 
people of middle to upper financial and/or social status. 

On the basis of the history and the promotional activi- 
ties of UWF reported in this study, the following conclu- 
sions were drawn: (1) UWF’s operational effectiveness 
was seriously hampered by the group’s organizational 
structure, (2) the organization’s effectiveness was re- 
duced by its inability or unwillingness to develop and 
adhere to a continuity of effort, (3) social and political 
pressures of the 1947-1957 period seriously affected the 
success of UWF, (4) excessive concern with internal 
affairs limited the time and energy of UWF members for 
appealing to the general public, (5) UWF never gained the 
support of large groups of the general population because 
of the inability or failure of the organization to simplify 
world government arguments for general consumption, 

(6) an important element in what success UWF could claim 
lay in the ability of the organization to draw well-known 
and important people into its ranks, (7) one of UWF’s 
greatest strengths lay in the dedication of a relatively few 
individuals, and (8) UWF leaders, as well as small groups 
of supporters who held less important positions, demon- 
strated considerable personal ability as advocates of the 
world government concept. 

Microfilm $3.45; Xerox $11.95. 265 pages. 


A STUDY OF PUBLIC ATTITUDES TOWARD 
TAX-SUPPORT FOR EDUCATIONAL 
TELEVISION ACTIVITIES IN THE 
DETROIT METROPOLITAN AREA 


(L. C. Card No. Mic 60-1765) 


John Benjamin Haney, Ph.D. 
University of Michigan, 1960 


The purpose of this study is to determine the extent of 
public approval or disapproval of the use of tax-money to 
support educational television activities in a large urban 
community, and to describe the composition of groups of 
the population which hold differing opinions, according to 
demographic, socioeconomic, and attitudinal items. It is 
hoped that these attitudes reflect the degree to which the 
public feels that ETV activities are sufficiently useful, 
practical, and appropriate to merit the regular means of 
financial support given to other educational endeavors. 

To obtain the data for this study, interviewers of the 
Detroit Area Study asked ten questions about educational 
television of 748 respondents, representing an approxima- 
tion of a simple random sample of the adult residents of 
the Detroit Metropolitan Area. 

The results show that a slight majority of the Detroit 
Area population approve of using tax-funds to send 


The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
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televised lessons to grade and high school pupils in their 
classrooms. Approximately half of the population approve 
of using tax-funds to send ETV programs to viewers in 
homes. 

In all cases, groups with higher levels of familiarity 
with certain ETV activities (in-school televised lessons, 
the University of Michigan Television Hour, and the ETV 
station operation on Channel 56) express greater confi- 
dence in television as a means of accomplishing related 
educational purposes than do groups with lower levels of 
familiarity. 

Persons who approve of the use of tax-money to sup- 
port ETV activities tend to be those with (a.) higher levels 
of familiarity with ETV activities, (b.) greater confidence 
in television as an educational medium, (c.) higher levels 
of education, and (d.) greater community and social in- 
volvement. 

A greater majority of the population say that they think 
that it is a good idea to have the ETV stations run by the 
people who run the schools. The persons who state that 
they feel that this would not be a good idea give as their 
principal reasons: (a.) educators do not have the “know- 
how” to run TV stations, (b.) educators are busy enough 
with their present assignments, and (c.) educators are 
held in generally low esteem, regardless of the ETV issue. 
The fears generally voiced by opponents of government 
owned-and-operated ETV stations are not shared to a 
significant extent by the general population. 

A substantial majority of the population express will- 
ingness to pay a slight increase in taxes to support ETV 
activities--a greater proportion than that expressing ap- 
proval of the use of tax-funds for their support. Willing- 
ness to pay such a tax increase appears to be more 
strongly related to other attitudes toward taxation than to 
(a.) approval of the use of tax-money to support ETV 
activities, (b.) familiarity with or confidence in these 
activities, and (c.) the amount of direct benefit one might 
receive from these activities. 

It would appear from these findings that a decision to 
use tax-funds to support ETV activities would not be con- 
trary to the favor of a majority of the adult residents of 
the Detroit Metropolitan Area. 

Microfilm $2.50; Xerox $8.60. 187 pages. 


THE HISTORICAL BACKGROUND OF THE 

ELECTION SERMON AND A RHETORICAL 

ANALYSIS OF FIVE SERMONS DELIVERED 
IN MASSACHUSETTS BETWEEN 1754 AND 1775 


(L. C. Card No. Mic 60-1770) 


Stephen Stegmann Hiten, Ph.D. 
University of Michigan, 1960 


Election sermons were delivered annually at the open- 
ing of the Massachusetts legislative year and immediately 
preceding the election of the Governor’s Council. The 
custom apparently began in 1634 and was observed every 
year, with relatively few exceptions, until 1884. 

This study investigated Massachusetts election ser- 
mons from two points of view. The first dealt with the 
origin and development of the sermons; the training, social 
status, and political interests of the preachers; the nature 





The items following each abstract are: the number of manuscript pages in the dissertation and its cost on microfilm, 
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of the election day activities and ceremonies in Boston; 
and the type of audiences which normally attended election 
services. The second phase of the study consisted of 
rhetorical analyses of the election sermons delivered by 
Jonathan Mayhew (1754), Andrew Eliot (1765), Samuel 
Cooke (1770), Gad Hitchcock (1774), and Samuel Langdon 
(1775). Election sermons for the dates indicated were 
selected for special study in part because of the critical 
nature of political conditions at these times and because 
the speakers achieved some distinction as Massachusetts 
patriots. The sermons were studied in terms of lines of 
argument, patterns of arrangement, and characteristics 
of style or language. 

The general subject matter of the sermons underwent 
three major changes between 1634 and 1775. The theo- 
cratic government, current in Massachusetts from 1630 to 
1686, appears to have led to the development of sermons 
consisting largely of complaints concerning national sins 
and calls for repentance and reformation. The new charter 
of 1691, however, initiated a movement to separate church 
and state by disallowing the church-membership limitation 
of the franchise, and under the new system election ser- 
mons became to a material extent discourses on theories 
of government and qualifications of good rulers. The 
third major development in general election sermon 
content dates from approximately the middle of the eight- 
eenth century when the preachers became concerned with 
applying the theories of government to current political 
situations. This practical approach predominated during 
the next quarter of a century, thus making the election 
sermons an important factor in preparing the minds of 
the people for the Revolution. In discussing the critical 
political situations and the proposed solutions to current 
problems, the speakers sought to increase the impact of 
their appeals for action by the use of emotional appeals 
reinforced with forceful and impressive language. Mayhew 
and Langdon were particularly adept at using a variety of 
rhetorical devices for this purpose. 

Although the sermons offered no original or new solu- 
tions for the political problems discussed, the ideas ex- 
pressed indicate that the preachers were keen students of 
current political developments and that they did not fail to 
consider the pressing problems of the day. The preachers 
felt that these political situations had a bearing on the 
spiritual and moral welfare of the community and fell 
therefore within their province as prophet-statesmen. 

The election sermons cannot properly be compared 
with the world’s great oratory because they are a unique 
phenomenon peculiar to New England and developed in a 
theocratic political climate in which the clergy were of- 
ficially the prophet-statesmen of the nation. The dissolu- 
tion of the church-state relation, which began with the new 
charter in 1691, reached its culmination with respect to 
the election sermon in 1884 when the Massachusetts 
General Court voted to discontinue the custom of opening 
the General Court with an Election sermon. It is of some 
interest, however, that the sermons were delivered for 
nearly two hundred years after the initial step in separat- 
ing church and state was forced upon the province by the 
crown. 

Microfilm $3.75; Xerox $13.05. 290 pages. 
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SPEAKING IN FLORIDA ON THE ISSUES OF 
PRESIDENTIAL RECONSTRUCTION 1865-1867: 
A RHETORIC OF REUNION. 


(L. C. Card No. Mic 60-1904) 


Kevin Emmett Kearney, Ph.D. 
The University of Florida, 1960 


When the term “reconstruction” is mentioned, many 
people think of the time when “carpetbaggers,” “scalawags,” 
and Negroes ruled the South during the period of congres- 
sional Reconstruction. This study constitutes an attempt 
to analyze the speaking of an earlier period--a period 
when the people of Florida sought to regain their position 
in the Union under President Andrew Johnson’s plan of 
Reconstruction. 

Since the focus of the study is on the rhetoric of the 
period, the story of the speaking is presented in the form 
of a chronological narrative of a rhetorical movement. 
Chapter II contains an account of William Marvin’s “one 
man campaign” to persuade the white people to acquiesce 
in defeat and to accept the President’s plan of reunion. 
Chapter III tells of his attempt to convince Negroes that 
they are free and to instruct them in the responsibilities 
of freedom. Chapters IV and V describe the speaking done 
by the provisional governor and Florida’s Conservative 
leaders, as the former inspired and directed, and the latter 
made the adjustments required under presidential Recon- 
struction. The speeches described in Chapters VI and VII 
tell of the Floridian’s unsuccessful attempt to vindicate 
presidential Reconstruction in 1866. Chapter VI reflects 
the futility of the people’s attempts to convince Radical 
congressmen that Floridians had accepted the President’s 
plan of reunion in good faith. In Chapter VII the scene 
shifts to New York State, and the speeches of Florida’s 
senators-elect, William Marvin and Wilkinson Call, are 
described in the setting of the campaign of 1866. The nar- 
rative ends as the Johnson apologists fail to refute the 
Radical contention that the representatives of “whitewashed 
rebel governments” should not be admitted to Congress. 

Several conclusions, which explain why the rhetoric of 
reunion in Florida became an oratory of failure, are re- 
ported in Chapter VIII. An analysis of the rhetoric re- 
veals: (1) President Johnson acted prematurely, giving 
his opponents an opportunity to study his plan and draw 
upon the “evils” stemming from its application. (2) By 
adhering to democratic process as the method of Recon- 
struction, the President caused the provisional governor 
to invent reasons which motivated southerners to accept 
the plan and caused Radical leaders to reject it. (3) The 
Democratic process provided an atmosphere of uninhibited 
expression, causing southerners to speak as Americans 
when they should have been speaking as conquered “rebels.” 
(4) By allowing rank and file ex-Confederates to partici- 
pate in the Reconstruction process, the President made it 
impossible for the provisional governor to work for Loyal- 
ist supremacy. (5) Acting on the assumption that the 
President’s plan of Reconstruction represented the policy 
of the federal government, the Johnson men produced a 
rhetoric which satisfied the President and antagonized the 
Radicals. (6) Blinded by domestic pressures, Floridians 
passed a vagrancy law which northerners interpreted as 
a “new form of slavery.” (7) The Johnson apologists 
failed to meet the Radical “case” in 1866. They could not 
refute reasons which they themselves had supplied to 
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delay reunion. Under the circumstances, arguments based 
on the “cult of the Constitution” were no longer pertinent. 
Microfilm $3.95; Xerox $13.95. 308 pages. 


AN ANALYSIS OF THE FOUR SILENT FILMS 
OF SERGEI MIKHAILOVICH EISENSTEIN 


(L. C. Card No. Mic 60-1559) 


John Bennett Kuiper, Ph.D. 
State University of Iowa, 1960 


Chairman: Assistant Professor David G. Schaal 


This study is an illustrated analysis of the techniques 
of construction found in the four Russian silent films of 
S. M. Eisenstein. It is concerned with the following ques- 
tion: What relationships exist between the cinematic con- 
struction of these films and the manner in which meanings 
are expressed by them? 

In terms of cinematic construction, two broad types of 
shot passages were identified: narrative and figurative. 
Shots and editing patterns in the narrative type are used 
to keep the spectator aware of the actions depicted by 
them. Narrative passages provide examples of how the 
film medium expresses the nature of an event and forms 
the context in which figurative passages function. They 
form this context by establishing attitudes in the mind of 
a spectator. In a narrative passage the methods of attitude 
establishment utilized within a single shot may be called 
selection, emphasis, and exaggeration. The methods 
utilized by a series of shots arise from 1) an editing pat- 
tern based upon the inherent visual qualities of the shots, 
and 2) an editing pattern based upon a climactic arrange- 
ment of the shots. 

Figurative passages, in contrast to narrative passages, 
are those in which a third dimension of meaning, not fully 
contained in the separate images that caused it, arises 
from the juxtaposition, comparison, and combination of the 
attitudes generated in a spectator’s mind as he watches a 
passage. In the films examined, the types of cinematic 
patterns of organization fall into two categories: cinematic 
tropes and cinematic figures of expression. Cinematic 
tropes are patterns of organization that depend primarily 
upon the comparison of attitudes to produce a third di- 
mension of meaning. They can be called climax, similarity- 
contrast, simile, and metaphor. Cinematic figures are 
patterns of organization which rely for their effect on a 
relationship to some unifying idea or concept. They can 
be called allegory, personification, synecdoche, irony, 
denial of the opposite, vision, and interrogation. 

It is the process of logical generalization that permits 
film passages to be used figuratively. A characteristic of 
this process is its reliance on visual symbols as expres- 
sive devices. A visual symbol is a vehicle for conception, 
that is, a vehicle for thought. In terms of the logic of 
their development, of their dramaturgy, these films are 
constructed so that the meanings evoked by them become 
increasingly complex and multiple as the film progresses. 
This happens through a combination of attitudes that form 
symbols. The initial sections of these films make limited 
use of symbols because symbols can only arise within an 
established context. However, once a narrative context is 
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established symbols are utilized with increasing frequency. 
Thus, these films demonstrate what might be called a pro- 
gressive use of symbolism, i.e., each new symbolic mean- 
ing depends to a large extent upon the past succession of 
material. These films also contain what may be called 
retrospective symbols which are supported by generaliza- 
tions drawn from a knowledge of complete sections of a 
film or from the entire film. 

The symbolic character of these films places an im- 
portant communicative emphasis upon the function of a 
spectator’s memory, helps account for whatever persua- 
sive political effects these films may have, and explains 
several communication pitfalls inherent in this system of 
construction. Briefly, it can be said that these films dis- 
play one important relationship between their cinematic 
construction and the manner in which meanings are ex- 
pressed by them: They construct a visual texture of mean- 
ing that challenges the understanding, because, in them, 
through the use of symbols, the medium of the motion 
picture participates in the meaning of the events portrayed. 

Microfilm $5.55; Xerox $19.80. 436 pages. 


A COMPARISON OF THE EFFECTIVENESS OF 
TWO TYPES OF SPEECH RE-EDUCATION FOR 
FUNCTIONAL ARTICULATION DEFECTIVES AS 
MEASURED IN TERMS OF SOUND PRODUCTION 
AND AUDITORY DISCRIMINATION 
FOR SPEECH SOUND 


(L. C. Card No. Mic 60-1925) 


Karol Sturm Reiner, Ph.D. 
New York University, 1960 


Chairman: Professor Dorothy Mulgrave 


The relative effectiveness of phonetic and imitative 
training as speech re-education disciplines, for functional 
articulation defectives,,in terms of improving speech sound 
production and auditory discrimination for speech sound, 
was investigated in this study. The specific objectives 
were: to investigate the relationship between functional 
articulation defects and auditory discrimination for speech 
sounds; to investigate the relationship between tutored 
auditory discrimination for speech sounds and tutored 
articulation; to investigate the relative effectiveness of 
phonetic training and imitative training, for functional 
articulation defectives, in terms of speech sound produc- 
tion; and to investigate the relative effectiveness of pho- 
netic training and imitative training, for functional speech 
defectives, in terms of auditory discrimination for speech 
sounds. 


Procedure 

Thirty-six students with functional articulation defects 
enrolled in two sections of the same course in voice and 
diction improvement at Brooklyn College. The same in- 
structor taught both sections. Section A was designed to 
investigate the value of phonetic training on speech sound 
production and auditory discrimination for speech sounds, 
and Section B was designed to investigate the value of 
imitative training on speech sound production and auditory 
discrimination for speech sounds. 





At the first meeting of each section the Travis-Rasmus 
Test of Speech Sound Discrimination was administered by 
the teacher in the regular classroom. A recording was 
made of each student’s reading of a passage containing all 
the sounds of English in all possible positions. The same 
procedure was followed after training. 

During the fourteen week semester, students of Section 
A were trained through the phonetic method to become 
aware of their own speech sounds and to differentiate be- 
tween correct and incorrect speech sounds. They were 
encouraged to become aware of the precise movements of 
the articulators and to associate such movements with the 
phonetic counterpart as shown in the International Phonetic 
Alphabet. The students of Section B were trained, through 
imitation of the instructor, to become aware of their own 
speech sounds and to differentiate between correct and in- 
correct speech sounds. No reference was made to the use 
of phonetic symbols. 

Three Brooklyn College speech teachers from the 
Speech Placement Testing Committee evaluated the tape 
recordings without knowing whether they were made pre- 
training or post-training. They judged the performances 
on a “1” through “7” scale, with “1” as very poor and “7” 
as superior. For purposes of evaluation in this study, the 
scores of the three judges were averaged together. 

To test the significance of differences between articu- 
lation production before and after phonetic or imitative 
training, the median test was used. The median test was 
also used to test the significance of differences between 
auditory discrimination for speech sounds before and after 
training. 

To investigate the relationship between functional ar- 
ticulatory defects and auditory discrimination for speech 
sounds, the Spearman Rank-difference coefficient of cor- 
relation was used. 


Conclusions 








Imitative training was more effective than phonetic 
training as a technique of re-education for speech sound 
production for the functional speech defective. 

Imitative training and phonetic training were equally 
effective as techniques of teaching auditory discrimination 
for speech sounds to the functional speech defective. 

No definite relationship between auditory discrimina- 
tion for speech sounds and speech sound production, either 
before or after training, could be observed for all individ- 
uals of both sections. 

Students previously or concurrently trained in music, 
languages, shorthand, or speech showed no more con- 
sistency in improvement of speech sound production and 
auditory discrimination for speech sounds than did in- 
dividuals with no such training. 

Microfilm $2.50; Xerox $5.40. 110 pages. 
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A COMPARATIVE AND DESCRIPTIVE STUDY 
OF THREE OPERA HOUSES IN 
SOUTHERN MICHIGAN, 1880-1900. 


(L. C. Card No. Mic 60-1793) 


Donald Thomas Shanower, Ph.D. 
University of Michigan, 1960 


This study provides an historical record of Opera 
House activity in Adrian, Marshall, and Mason, Michigan, 
during the last two decades of the nineteenth century. 
Several questions are answered relative to the presence 
of an Opera House in each community. 


(1) What were its physical appointments? 


(2) How much and what kind of entertainment was pro- 
vided? 


(3) Did the Opera House occupy a position of promi- 
nence in the community? 


Newspapers were the most valuable source of material. 
Adrian and Marshall were served by a daily press, while 
Mason possessed two weekly newspapers. A complete file 
for each community was available. Manuscripts, printed 
records, interviews, and secondary sources were also 
utilized. A chronological account of all forms of Opera 
House activity in the communities studied is given parallel 
comparison with the theatrical activity of Ann Arbor. 

The study of each Opera House includes four major 
divisions. The first is concerned with the physical aspects 
of the Opera House, including a description of the interior 
and exterior of the building and a discussion of ownership 
and management. The second relates the unchartable in- 
formation concerning the appearances of theatrical troupes, 
plus a report on repertory companies, Uncle Tom’s Cabin 
companies, and Shakespearean productions. Related 
theatrical activity comprises the third segment and in- 
cludes lecture courses, concerts, minstrels, vaudeville- 
variety, and miscellaneous activity. Each chapter con- 
cludes with an account of amateur uses of the Opera House. 

Four factors seem significant in determining the amount 
and type of Opera House offerings: (1) size of the com- 
munity, (2) its location in relation to other towns, (3) its 
accessibility by rail, (4) the physical facilities of the 
Opera House. In addition the study points to the following 
conclusions: 

(1) Theatre in the nineteenth century commanded a high 
place of interest in towns of all sizes. 

(2) Opera Houses served as the natural center of com- 
munity activity. 

(3) The Opera Houses studied were locally owned and 
managed, thus bringing close identification with each com- 
munity. 

(4) Related activity (lecture courses, minstrels, vaude- 
ville-variety, concerts and operettas) constituted a large 
portion of the Opera House offerings. 

(5) Amateur groups were sporadically active during 
the period studied, and each town contributed at least one 
member to the professional stage. 

(6) The discovery of four overhead stage grooves 
in situ at Eagle Opera House in Marshall was perhaps the 
most significant element found during the research of this 
study. 





Microfilm $3.35; Xerox $11.70. 258 pages. 








EXPRESSIONISM IN TWENTIETH 
CENTURY STAGE DESIGN 


(L. C. Card No. Mic 60-1794) 


Marjorie Marie Smith, Ph.D. 
University of Michigan, 1960 


This study undertakes to (1) define the development of 
the aesthetic principles and techniques of Expressionism 
in painting, and (2) analyze their specific application and 
development in twentieth-century stage design. The study 
is concerned mainly with the Expressionist theory and use 
of the visual elements: color, line, space, texture, and 
light in terms of both painting and stage design. The Ex- 
pressionist influence upon theatre architecture, drama 
and acting is dealt with only indirectly or wherever sig- 
nificantly applicable. The detailed analysis is restricted 
primarily to Germany, the geographical and spiritual 
source of the Expressionist development in painting and 
theatre art. 

The method of study is based on the analysis and de- 
scription of the theories and practices of Expressionism 
in painting and theatre art. The major sources used were 
(1) the textual and visual documentations of the Expres- 
sionist attitudes and methods in painting, and (2) the textual 
and visual documentations of the Expressionist attitudes 
and methods as applied to stage design: scenery, costume 
and masks, lighting, and architecture. 

Part I deals with Expressionism in painting. The Ex- 
pressionist concept was based essentially on three major 
aesthetic principles: (1) the idea of anti-naturalism, 

(2) the idea of anti-conventionalism, and (3) the theory of 
inner necessity, applicable to both subject and artist. The 
Expressionist approach to creativity meant that the artistic 
expression or form of the subject is the result of (1) the 
subjective and intuitive response of the individual artist to 
(2) the felt-qualities of emotion or feeling aroused in the 
artist by the subject as (3) revealed directly through the 
expressive powers of the visual elements themselves, and 
(4) conceived toward gaining the desired emotional re- 
sponse of the spectator. Color, line, space, texture, and 
light are to be freed from naturalism and convention, and 
to be the intrinsic expression of the subject itself. 

Part II is the specific analysis of the Expressionist in- 
fluence upon the theories and practices of twentieth-century 
stage design. The Expressionist principles of anti- 
naturalism and anti-conventionalism produced in stage de- 
sign the ideals of theatricalism and freedom. Scenery, 
costume, and lighting - derived in terms of the visual ele- 
ments - are to be the intrinsic expression of the drama 
itself. In accordance with the theory of inner necessity as 
the basis for true artistic expression, theatrical Expres- 
sionism rejected the imposing upon stage design of any 
preconceived formula or convention. The visual or scenic 
expression of the drama is dependent upon (1) the sub- 
jective insight of the individual theatre artist, and (2) the 
organic teteology of form inherent in the individual drama 
or subject. 

The development of Expressionism in stage design 
paralleled generally the advancements in painting - de- 
velopments based on the principles of Expressionist 
graphic art as adapted to stage design: (1) Jugendstil 
period, 1890-1905, (2) Die Brucke, 1906-1910, and 
(3) Blaue Reiter, 1911-1917. 

Microfilm $3.65; Xerox $12.85. 283 pages. 
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A STUDY OF THE INFLUENCE OF 
CONVENTIONAL FILM LIGHTING 
ON AUDIENCE RESPONSE 


(L. C. Card No. Mic 60-1578) 


David Lewis Thayer, Ph.D. 
State University of Iowa, 1960 


Chairman: Assistant Professor Paul J. Heinberg 


Certain techniques of lighting have been used so fre- 
quently and accepted so uncritically that they have become 
established as conventions of dramatic lighting. The 
present study questions the validity of some of these con- 
ventions. The following hypotheses were tested: 

1. Audiences rate the quality of filmed dramatic pres- 
entations in which currently accepted lighting conventions 
are adhered to more highly than they do scenes in which 
the conventions are violated (e. g., high-key for tragedy) 
or ignored (i. e., flat, shadowless lighting). 

2. Audience enjoyment is greater when lighting conven- 
tions are observed than when they are violated or ignored. 
3. Audience appraisal of the relative importance of 
characters is influenced by the lighting treatment applied 

to each character. 

4. Audience acceptance of the credibility of a scene is 
influenced positively by lighting having a clearly established 
motivation. 

5. Audience appraisal of the mood of a scene is influ- 
enced by the “key” of the lighting. 

Information was also sought on the magnitude and types 
of lighting differences necessary to influence audience re- 
action, the acceptability of flat lighting for different types 
of scenes, and the relationship of lighting to the strength 





of emotions associated with the characters, to identifica- 
tion of the audience with the characters, and to non- 
lighting attitudes related to the scene. 

Three short dramatic scenes were filmed using a mul- 
tiple camera technique so that for each scene there were 
versions in which the lighting was in accord with the con- 
ventions, contrary to the conventions, and shadowless or 
flat. All other variables were controlled as closely as 
possible. The films were viewed by 297 students of Com- 
munication Skills at the State University of Iowa divided 
into nine (9) equal groups. Each group saw only one film 
shown only once. The test devised to quantify attitudes 
toward the films consisted of bi-polar adjective scales. 
Scores were obtained for each of the following aspects: 
enjoyment, believability and mood; contrast, complexity 
and receptivity in lighting; over-all character, relative 
importance of characters and concern for the characters 
by the audience; the emotions associated with the char- 
acters; and the quality of the films compared with theatri- 
cal film releases. The test was subjected to extensive re- 
vision and refinement before being used in the analyses. 

Analyses of variance formed the basis for the following 
summary of conclusions: 

1. Films lighted according to convention will be rated 
as technically better productions than those in which con- 
vention is violated. 

2. Films lighted according to convention will not be 
rated more believable than films in which the lighting is 
flat or violates convention. 

3. The key of lighting may be tentatively rejected as 
a determinant of mood. 

4. Attitudes toward characters are probably not af- 
fected by lighting. 

Microfilm $2.50; Xerox $7.60. 
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THE BREEDING SYSTEM OF VARIETY 3 
TETRAHYMENA PYRIFORMIS 


(L. C. Card No. Mic 60-1745) 





Jerome Rogers Byrd, Ph.D. 
University of Michigan, 1960 


The purpose of this study was to investigate the life 
cycle and system of mating type inheritance in variety 3 of 
Tetrahymena pyriformis. Special attention was given to 
the breeding economy of the variety. 

One hundred and twelve strains from the University of 
Michigan collections were checked for mating type. Only 
seven mating types were identified among the strains in- 
stead of eight as previously reported. The mating types 
were numbered I through VII, and each type was designated 
by a standard strain. 

Crosses of wild strains resulted in a mean viability of 
2.8% with a range of 0-18.9%. Strains representing each 
of the seven mating types were crossed in all possible (21) 
combinations. Viable progeny were obtained from all of 
the strains except for the one representing mating type VII. 








Breeding was carried to the fourth generation. Viability 
in the F2 and subsequent generations steadily increased. 

A comparison of viability obtained by inbreeding and by 
outbreeding revealed that even a slight degree of outbreed- 
ing yielded a higher percentage of viable offspring. 

A maximum average viability of 84.7% was obtained in the 
F, generation from outbred crosses. Mean viability for 
all inbred crosses was 30%; for all outbred crosses it 
was 59.6%. 

Clones were found to undergo a period of sexual im- 
maturity following conjugation. The earliest time that an 
exconjugant clone matured was after approximately 28 
fissions. Fifty percent of the clones were mature at 158 
fissions, and a few did not mature until 266 fissions. As 
a rule, when a clone first became mature, sexual reactiv- 
ity was poor. This erratic behavior lasted for an average 
period of 45 fissions after which mating reactions were 
consistently good. 

Caryonidal analysis of inbred and outbred crosses re- 
vealed a basically caryonidal pattern of mating type in- 
heritance. The percentage of sister caryonides which 
were alike in mating type varied from 32.2% to 87.7%. 
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The percentage of synclonal uniformity varied from 11.4% 
to 76.6% depending on the cross. Non-parental mating 
types were obtained among the progeny of certain crosses, 
and weak evidence was obtained for a temperature effect 
on mating type frequencies. 

Preliminary cytological investigations on a single cross 
indicate irregularities in chromosomal behavior during 
meiosis. One case of polyploidy was observed. The evi- 
dence indicates that the clone became polyploid during 
vegetative growth. 

Several lines of evidence were interpreted as indicating 
that variety 3 is a rather strong outbreeder. These include 
wide geographical distribution, possession of multiple 
mating types, long periods of immaturity and maturity, 
senility selfing, and increased survival with outbreeding. 
Compared to other species, variety 3 of Tetrahymena 
pyriformis appears to be more of an outbreeder than 
P. aurelia and variety 1 of T. pyriformis, comparable to 
varieties 2 and 8, and less of an outbreeder than P. bur- 
saria. Microfilm $2.50; Xerox $4.80. 94 pages. 











STUDIES ON THE TAXONOMY AND 
MUSCULATURE OF THE EARTHWORMS 
OF CENTRAL ILLINOIS 


(L. C. Card No. Mic 60-1650) 


Walter James Harman, Ph.D. 
University of Illinois, 1960 


A survey of the earthworms of central Illinois was 
made during the years 1956 through 1958. The collections 
were made in 46 counties which constituted the central 
part of the state. This area is bordered, in part, on the 
north by the Kankakee Moraine and in part, on the south, 
by the Shelbyville Moraine. The area so delimited, is 
principally of one soil type. 

A total of 22 species, representing ten genera and three 
families was collected. This includes two species not pre- 
viously reported from the state and did not include three 
that were known to occur in the area in the earlier part of 
this century. Bimastos zeteki, Eisenia veneta hortensis, 
and Helodrilus heimburgeri were not collected in the area 
where they had been previously recorded. A key to the 
species, based principally on external morphology, is given. 

Ecologically, the worms were distributed among three 
habitats. Three species were either aquatic or semi-aquatic. 
This was the smallest group, both in number of specimens 
and number of species. Nine species were considered geo- 
phobic because they were predominantly found in litter. 
These species were local in distribution, but occurred in 
large populations. Ten species were geophilous. These oc- 
curred widely in the soil, but populations were not large. 

The circular and longitudinal musculature were studied 
in six species representing the families Glossoscolecidae, 
Megascolecidae, and Lumbricidae. Both arrangement and 
number of fibers are discussed for the two layers of muscle 
in all the species. 

In the longitudinal layer, greater diversity in arrange- 
ment of fibers was observed. Myology varies with the 
species and degree of specialization. It also supports the 
phylogenetic treatment of the included species. 

Microfilm $2.50; Xerox $5.60. 112 pages. 











MONTANE MAMMALS OF SOUTHEASTERN UTAH— 
WITH EMPHASIS ON THE EFFECTS OF 
PAST CLIMATES UPON 
OCCURRENCE AND DIFFERENTIATION 


(L. C. Card No. Mic 60-1807) 


Merlin Raymond Lee, Ph.D. 
University of Utah, 1960 


Chairman: Stephen D, Durrant 


The Aquarius, Henry, Abajo, LaSal and Navajo moun- 
tains in southeastern Utah constitute a group of physio- 
graphically disjunct highlands of strong topographic relief 
which form isolated boreal islands surrounded by deserts. 
While the lowlands are warm and dry, the mountains are 
cooler and more moist creating various combinations of 
environmental conditions to which various kinds of mam- 
mals are restricted. 

The general purpose of the present investigation is to 
integrate the factors of physiography, past climate and 
Wisconsin glacial chronology with the occurrence, the 
relationships and the differentiation of the mammals in- 
habiting these mountains with the following specific ob- 
jectives in mind: 


To determine the kinds of montane mammals which 
occur on the foregoing mountains; the degree to which 
these mammals are isolated; the relationships of 
these mammals; and the degree of differentiation they 
have undergone. 


To present data relevant to the geologic history and 
present physiography of these mountains. 


To present an understanding of the past climatic con- 
ditions which have affected these mammals and an 
absolute chronology of these events. 


To determine factors which have been responsible for 
the present occurrence and differentiation of these 
mammals. 


To ascertain, within the limits of accuracy permitted 
by the available data, the rates of differentiation in 
these mammals. 


The study has yielded the following significant con- 
clusions: 


1. Climatic change within the past 17,500 years has 
been the principal factor affecting the distribution 
of these mammals and satisfactorily explains their 
present occurrence as isolated populations on these 
mountains. 


2. Orogenic activity has been of little or no importance 
to these mammals. The presence of mountains is 
essential, but they are too old geologically for their 
formation to have played an active role in affecting 
the present distribution and differentiation of 
mammals. 


3. The Altithermal climatic period (4,000 to 7,500 
years ago) was crucial to the existence and rate of 
differentiation of certain populations of these mam- 
mals. Rates of differentiation were accelerated as 
a result of reduction in population size during the 
Altithermal. In addition, reduction or removal of 
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habitats during this time was responsible for the 
extinction of many isolated populations. 


4. Evolutionary rates among these mammals have 
been highly variable. Some populations have at- 
tained subspecific distinctness in 11,000 years or 
less, while other populations, isolated as long ex- 
hibit no differentiation. 


5. On the basis of morphological criteria, none of 
these populations has achieved specific status dur- 
ing the past 11,000 years. 


6. Because of the extreme past climatic fluctuations 
and the inferred concomittant changes in faunal 
composition within the Colorado River Drainage 
Basin, the degree of differentiation between con- 
specific populations of mammals occurring on op- 
posite sides of the river is considered not to be a 
reliable indication of the age of the Colorado River. 


7. The Henry Mountains are assigned to the Southern 
High Plateaus Subcenter of mammalian distribution 
as proposed by Durrant (1952). This is based upon 
the presence there of populations of Eutamias 
umbrinus and Microtus longicaudus whose affinities 
are with animals occurring in that subcenter. 





8. The aspects of secondary intergradation can be 
maintained in an isolated population without con- 
tinuous genetic contributions from either of the 
initially participating subspecies. This situation is 
exemplified by the populations of Sorex vagrans on 
the Aquarius Plateau and those of Tamiasciurus 
hudsonicus on Mt. Nebo, and is herein designated 
as relictual secondary intergradation. 











9. The Dolores River and its canyon have functioned 
as an effective barrier to the east-west dispersal 
of montane mammals between the LaSal Mountains 
and the Uncompahgre Plateau. 


10. Evidence indicates that destruction of habitat, 
largely through overgrazing, has been responsible 
for the extinction of a subspecies of mammals, 
Thomomys umbrinus dissimilis Goldman. 

Microfilm $2.65; Xerox $9.25. 204 pages. 





A COMPARATIVE INVESTIGATION OF 
CLONAL STRAINS OF THE HOLOTRICH CILIATE 
TETRAHYMENA ROSTRATA 


(L. C. Card No. Mic 60-1664) 


Eugene William McArdle, Ph.D. 
University of Illinois, 1960 





The morphological features and behavioral character- 
istics of fifty-three free-living clonal strains of Tetra- 
hymena rostrata, collected from edaphic environments, 
were studied in various ways in order to ascertain degrees 
of similarity and limits of variability within and among 
populations of this species. Characteristics of the body, 
the nuclei, and the cysts, as well as size, number and po- 
sition of somatic structures (including primary and sec- 





ondary meridians, contractile pores, and the caudal cilium), 


were studied in detail, employing such precise techniques 
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as silver impregnation methods and the Feulgen nucleal 
reaction. 

Investigations of the characteristic life cycle of this 
species brought to light instances of abbreviation in the 
form of omission of cystic stages and the addition of a 
reversible, small-sized “starved” theront stage. In 
fifteen percent of the clones studied there were examples 
of a seemingly irreversible, monodirectional polymor- 
phism which involved loss of a number of primary 
meridians, the gain of prominent secondary meridians, 

a reduction in average body size, a lack of cystic stages, 
and a change in feeding habit. These transformed strains 
were noted to coincide in many characteristics with cer- 
tain strains of Tetrahymena pyriformis, and the phenome- 
non is discussed in the light of similar changes in certain 
strains of other tetrahymenid species. 

Evidences of nuclear reorganization were confined to 
the process of cystic autogamy, although it was determined 
that this process does not occur universally in all such 
cysts. Attempts to induce conjugation under standard con- 
ditions were without positive results. 

Finally, these investigations on numerous free-living 
strains, coupled with previous work by other investigators 
on parasitic strains, permitted the first full description of 
the species. 





Microfilm $2.50; Xerox $4.00. 72 pages. 


THE FOSSIL BIRDS OF THE 
ITCHTUCKNEE RIVER, FLORIDA. 


(L. C. Card No. Mic 60-1906) 


John J. McCoy, Ph.D. 
The University of Florida, 1960 


Fifty-two species of birds representing 392 specimens 
are recorded from the Itchtucknee River deposits, in 
Columbia County, Florida. Eight of these are extinct, and 
three species, Palaeophoyx columbiana, Anas itchtucknee, 
and Gallinula brodkorbi, are newly described. 

The major collecting sites are Jug Spring and its 
tributary, though specimens were taken along the entire 
length of the river. Considerable admixture of Pleistocene 
and Recent materials is present in certain downstream 
areas, but undisturbed Pleistocene beds occur at the major 
collecting sites. 

Criteria used for determining the age of the deposits 
are extinction percentage, stratigraphy of the bone beds, 
and zoogeographical and paleoecological data. The age is 
believed to be Pamlico time of the Wisconsin stage of the 
Pleistocene. 

Zoogeographical considerations indicate an avifauna 
comparable to that found in Florida today. The fossil 
avifauna is composed primarily of forms characteristic 
of ponded, marshy conditions. 

Microfilm $2.50; Xerox $5.40. 108 pages. 
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OSTEOLOGY AND PHYLOGENY OF 
OVIPAROUS CYPRINODONT FISHES 
(ORDER CYPRINODONTIFORMES) 


(L. C. Card No. Mic 60-1909) 


Ram Prakash Sethi, Ph.D. 
The University of Florida, 1960 


The phylogeny of the oviparous cyprinodonts, usually 
included in the family Cyprinodontidae, Gunther, 1866, is 
presented on the basis of a study of their comparative 
osteology. Cleared and stained specimens of forty-three 
species representing twenty-eight of the forty-five cur- 
rently recognized genera of this family are studied. 

The skeleton of Cyprinodon variegatus variegatus is 
described in detail and forms the basis of comparison with 
other species. Osteological characteristics and geographi- 
cal distribution of the forms studied are analyzed and it is 
shown that the family Cyprinodontidae of Gunther contains 
at least seven distinct phyletic lines. Each of these lines 
is assigned family status through a reorganization and re- 
tention of the family Cyprinodontidae and the erection of 
the following six new families: Aplocheilidae, Aplochei- 
lichthyidae, Aphaniidae, Oryziatidae, Orestiadidae and 
Fundulidae. 

The family Aplocheilidae is further divided into two 
new subfamilies, Aplocheilichthyinae and Procatopinae, 
and the genus Valencia is tentatively placed in the family 
Fundulidae. The current use of the superfamilies, Cypri- 
nodontoidae and Poecilioidae, is questioned and many un- 
tenable characteristics previously used to distinguish the 
several taxa of the order Cyprinodontiformes are cor- 
rected. 

It is suggested that the cyprinodonts originated near 
the African border of the Tethys Sea from a stock closely 
related to the family Aplocheilidae. It is emphasized that 
re-examination of the fossil material and an osteological 
study of the viviparous cyprinodonts are essential to an 
understanding of the phylogenetic relationships within the 
order Cyprinodontiformes as a whole. 

Microfilm $3.75; Xerox $13.05. 289 pages. 





STUDIES ON THE VARIATIONS IN 
SUSCEPTIBILITY OF ALBINO MICE TO 
INFECTION WITH THE PINWORM, 
Aspiculuris tetraptera. 


(L. C. Card No. Mic 60-1609) 


Walter B. Stahl, Ph.D. 
Columbia University, 1960 





In the course of chemotherapeutic studies on the mouse 
pinworm, Aspiculuris tetraptera, it was noted the host 
mice became increasingly refractory to infection as they 
grew older. In addition to this “age resistance,” post 
pubertal female mice exhibited a “sex resistance,” in that 
they proved less susceptible to Aspiculuris than male 
mice of the same age. 








Efforts to elucidate the mechanisms of these variations 
in susceptibility were made through a study of the ability 
of various experimental procedures to modify the host’s 
susceptibility to the pinworm. 





SUSCEPTIBILITY OF Aspiculuris-INFECTED MICE TO 





RE-INFECTION. 


Mice were infected with Aspiculuris for periods of 
from 5 days to 28 days, and then re-infected. It was noted 
the longer the period of association of the first Aspiculuris 
infection with the host mice, the lesser was the relative 
susceptibility of these mice to the re-infecting worm 
burden. 











EFFECTS OF PRE-EXISTING HELMINTH INFECTIONS 








ON THE SUSCEPTIBILITY OF MICE TO Aspiculuris. 





Hymenolepis nana infections of 4, 8, and 16 days dura- 
tion prior to the Aspiculuris infection had no observable 
effects on the susceptibility of the host mice to the pin- 
worm burden. 

Trichinella spiralis infections of 5, 12, and 20 days 
duration prior to the Aspiculuris infection gave varied re- 
sults. The 12 day interval group of mice exhibited a de- 
creased susceptibility to the pinworm, but the other two 
groups of mice did not. 

A Syphacia obvelata infection of 8 days duration prior 
to the Aspiculuris infection significantly decreased the 
susceptibility of the experimental mice to the superin- 
fecting Aspiculuris. 























EFFECTS OF SPLENECTOMY ON THE SUSCEPTI- 
BILITY OF MICE TO Aspiculuris. 


Splenectomy of male mice had no apparent effect on 
the susceptibility of the mice to Aspiculuris. Splenectomy 
of female mice, performed before or after puberty, re- 
sulted in the loss of the “sex resistance” normally demon- 
strated by post-pubertal female mice to Aspiculuris. 

In tentative explanation of the data presented, the fol- 
lowing hypotheses are suggested. 














1. The degree of susceptibility of the albino mouse to 
Aspiculuris tetraptera is related, in part, to the mucus- 
secreting activities of the intestinal wall. 





2. The adverse effects of the intestinal mucus are di- 
rected against the larval stages of the pinworm, per- 
haps by interfering with the intestinal migrations of 
the larvae. 


3. Any stimulus capable of inducing the secretion of in- 
testinal mucus in the mouse will directly affect the 
susceptibility of the mouse to the establishment of an 
Aspiculuris worm burden. 





The mode of action of splenectomy in altering the sex 
resistance of the female mice was not determined. Be- 
cause only the female mice were so affected, it is thought 
that the female sex hormones are involved in some 
fashion. That the susceptibility of mice to Aspiculuris 
could be altered via splenectomy, even if only the female 
mice, raises the further possibility that perhaps an ac- 
quired resistance mechanism may have contributed to 
what previously had been considered a “natural resistance 
phenomenon. 


” 


Microfilm $2.50; Xerox $5.20. 101 pages. 
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THE ACARINE ECTOPARASITES 
OF ALABAMA BATS 


(L. C. Card No. Mic 60-1730) 


Jesse Steven White, Ph.D. 
University of Alabama, 1960 





A seven-year study of the Acarine ectoparasites oc- 
curring on bats normally found in the state of Alabama 
has yielded seven new species of mites and thirty-four 
new host records. Twenty-seven species of mites have 
been recorded for the first time from Alabama and new 
data on habits and ecology of mites parasitizing bats have 
been recorded. 

The thirty species of mites reported are given by 
families: DERMANYSSIDAE: Ichoronyssus longisetosus 
Furman, 1950; I. robustipes Ewing, 1925; Steatonyssus 
ceratognathus (Ewing, 1922); S. furmani Tipton and Boese, 
1958; S. occidentalis (Ewing, 1933); and, one new species 
of Ichoronyssus; SPINTURNICIDAE: Two new species of 
Spinturnix and three species of another author in press; 
ARGASIDAE: Ornithodoros kelleyi Cooley and Kohls, 
1941; MYOBIIDAE: Neomyobia caudata (Banks, 1909); 
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N. inaequalis (Ewing, 1938); Acanthophthirius longa 
(Ewing, 1938); Pteracarus chalinolobus (Womersley, 1941); 
TROMBICULIDAE: Trombicula alfreddugesi (Oudemans, 
1910); T. batatas (Linnaeus, 1758); T. gurneyi Ewing, 
1937; Euschongastia hamiltoni Brennan, 1947; E. pipi- 
strelli Brennan, 1947; Whartonia senase (Greenberg, 
1952); and, three new species in press under coauthorship; 
SARCOPTIDAE: Teinocoptes lasionycteris (Boyd and 
Bernstein, 1950) and one new species of Teinocoptes; 
LISTROPHORIDAE: One new species of Alabidocarpus 
and two new species of Olabidocarpus. 

The ten representatives of the order CHIROPTERA 
collected and examined are listed by families as follows: 
VESPERTILIONIDAE: Myotis a. austroriparius (Rhoads, 
1897); Myotis grisescens Howell, 1909; Myotis keenii 

, septentrionalis (Trouessart, 1884); Myotis sodalis Miller 
and G. M. Allen, 1928; Pipistrellus s. subflavus (F. Cuvier, 
1832); Eptesicus f. fuscus (Beauvois, 1796); Lasiurus 
b. borealis (Muller, 1776); Nycticeius h. humeralis (Ra- 
finesque, 1818); Corynorhinus rafinesquii macrotis 
(LeConte, 1831); MOLLOSIDAE: Tadarida brasiliensis 
cynocephala (LeConte, 1831). 

Microfilm $2.50; Xerox $7.40. 159 pages. 
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VOLUME XVIII 


p. 1672/col 1/Whittington 
Mic 58-4882 


VOLUME XIX 


p. 712/col 2/9 2/Morrison 
1. 4-6. [Author advises us that third sentence this paragraph should read as follows.] In other tested functions, 
significant differences were found in rate of composition and in capitalization. 


p. 1081/col 2/Erickson 
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p. 2487/col 2/5 1/Bumble 
1.3... adsorbent... 


. 2506/col 2/9 4/ Massel 

10... against the items. [Underscoring was omitted. | 
. 2507/col 1/9 1/ 
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